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AQUATIC PLANT MANAGEMENT
PLAN-MOON LAKE

PREPARED FOR THEMOON LAKE ASSOCIATION

INTRODUCTION

Moon Lake is ahallow84aae seepage lake in central Barron County adjacent to Rice Lake and Lake
Montanis (Figure 1Maximum depth varies betwee8 fet depending on rainfall and groundvaatdr
nearly the entire surface of the lake is covered with aquatic vegetation dauinghéngmaking lake use
difficult. In addition, a severe winterkill of fish occurred over thel2G®son which the lake has still not
recovered fromMoon Lake has a small watershed at about 310 acres ambimmectedo either Rice or
Montanis Ikes througlsurface water flow. The northwest shore of Moon Lake is included in the Rice Lake
city limits, thereforalsomaking it also a part of the Rice Lakeke Protection and Rehabilitation District
(RL-LPRD). Moon Lake Park and Trail (Area 32ufddl) is a significanagpof that portion of Moon Lake
that is included in thRL-LPRD. As a part of the RLPRD, the Moon Lake Association (MLA) has been
able to tap into resources available to the District to sup@astvn management planning and
implementationThe presence of a City of Rice L@Eiey)park increasdbe potential value of Moon Lake
as a community resouraecommunity resource that in the present state of things is being underutilized. This
documenthigHights what can be done timmprove the current condition of the lake, increasing the
recreational uses of Moon Lake for the general public, which will in turn improve the resource for property
owners living on the lake.

iy | AR | R o
ce, and Montans Lakes(left) (Google Earth 2016)Rice Lake City Limits (right)

(City of Rice Lake 2016)

) A
Figure 10 Moon, Ri

This AguaticPlantManagemer®lan (APMPJ¥ocuses on the following management actions for the lake:
aquatic plant harvestjrmguatic plant monitoringquatic in&sive species (AIS) monitoriagrationfish
stocking water quality monitoringnstallation of a public fishing dock and/or public small craft launching
dock and shoreland evaluation and improvement. The success of these management actiongirequires bu
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and support from th€ity, WisconsinDepartment oNaturalResources (WDNR}he RLLPRD, and of
course the MLAThrough the support of these entities, the goals, objectives and actions included in this
APMP will make Moon Lake a much more valuaddenee now and into the future.
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MOON LAKE ASSOCIATIO N

The Moon Lake Associatimmmade up of property owners on the lake. There are 21 different property

owners on the lake including @igy. While it has been in existence for many years, the MLévbas n

become a oqualifieddéd | ake association as it relat
gualified lake association has at least 25 members, charges a membershiméeeparatés under

Chapter 181 in Wis. Staturt all the poperty owners on the lake are members of the MLA so it is

difficult to reach the required 25 members, and they have never incorporated.

The MLA supports water quality testing on the lake as a part of the Citizen Lake Monitoring Network

(CLMN) and from 201-2014 supported the installation and operation of an aerator in the lake. In 2014, the
MLA approached the RLPRD for support for completing an aquatic plant survey of the entire lake. Then
through the RILPRD a smafkcale lake management planning gasapplied for on their behalf to

complete an APMP. In the last few years, membership in the MLA has increased as the recent activities have
givenproperty ownersome hope that something might be done to improve the conditions of the lake.
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PUBLIC PARTI CIPATION AND STAKEHO LDER INPUT

This current management planning effort on Moon Lake started in 2014 when the MLA completed a
wholelake, poinintercept, aquatic plant survey of the entire lake. Members of the MLA met with the RL
LPRD in late 2013 and gaPl014 to request funding support for the plant survey. FThERDand Town
of Rice Lake eadfonated ¥0 to the MLAand the survey was completed by Aquatic Plant and Habitat
Services, LLCAPHS)out of Black Rivers Falls, WI with assistance from meofltées MLA. The MLA
then approached the RIPRD again to ask if they would sponsor a-sealtt lake management planning
grant on behalf of the MLA so they could use the results of the aquatic plant survey toAgtsHR¢oan
the lake.

In August of 203, a meeting of the MLA was held to discuss the results of the aquatic plant survey, the
concept of working through the RPRD to apply for WDNR grant support, and just whafRNP
would do for the lakeMore than 20 people were present at the meetftegting the general interest
property owners have to get something dduneng the meeting, the first activity was to have each member
in attendance at the meeting use a map of Moon Lake to indicate all of the areas of ¢hadak@nd
what eachndividual hoped would be accomplished with a management plan. Each member at the meeting
was instructed to work on the map without input from the people sitting around them. Once completed, the
results of this activity were discussed. The majority ohdesps wanted to have Moon Lake once again
look like a lake with at least some open water in the middle of the lake. They were OK with dense aquatic
plant growth in the bays and around the edges of the lake, provided there was access to theAtipen water.
wanted to see fish back in the lake. None wanted to see the lake become algae dominated instead of plant
dominated.

Management alternatives were also discussed during this meeting. According to the results from the 2014
aguatic plant survey, the only W $he lake were reed canary grass on portions of the shore and a few places
with narrowleaf cattails. Neither of these speisie$ particular concern and management for them is not
proposed. CLRnd EWMare two AIS of much greater concern and neitagipresent in the lake in 2014.

The issues of excessive aquatic plant growth are related to several species of native aquatic plants that are
particularly dense in the lake: watershield and spimyohiqiFigure 2)In most cases, the WDNR, who is
resposible for issuing permits for aquatic plant control, will not issues permits for chemical management of
native plants. Harvestinguisuallypermited with arapproved APMPhecause harvesting typically reduces
nuisance and navigation issues caused phatit® but does not kill the entire plant, allowing it to recover
protecting the habitat

e
© Paw Skawviekt 2070

Figure 2 d Watershield (inset left) and Spiny Hornwort (inset right) in Moon Lak€Hatleli 2014)
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Knowing this, the MLA decided to mdeeward with the development of an APMBused on coming
up with a harvesting plant for the lgkevided it was supported by the grant. The -sowé# lake
management planning grant was awarded and management planning began in 2016.

During the summerf@016, the consultant preparing the APMP for Moon Lake went out on the lake
with MLA volunteers to see fifsaind what the lake looked likeke characteristics were discussed, the
shoreland around the lake was observed, including Moon Lake Parkeviie Lake city limits and on
the shores of Moon Lake. At this time, how Moon Lake cottaniea better community resource for the
City was discussed. Adding a better dock for launkehjialgs and othemall craft, possibly adding a small
building to louse a future aerator for the lake that codoldble as a bathroom and/or picnic pavilion, and
providing a public fishing dock once the fish population was restored were discu€sgthabheot been
approached on any of these ideas, with the MLAnprgfes wait until the plan has been approved before
doing so.

At a meeting held in mBecember 2016, components of this plan were presented to members of the
MLA. They are in support of the management goals, objectives, and actions presentsdl.hdsa M
limited budget, and it eligible for grants to support harvesting, but feel it is possible for them to raise
money on their own and through partners like theFRD and theCity. Several of the actions (other than
aguatic plant harvesting) discussetis project may be eligible for certain grant programs offered by the
state.

Through the end of 2016 and early 2017, Dan Graff, President of the Moon Lake Association
completed presentations with details about this plan to the City of Rice Lake Parad Recreation
Board, Barron County Conservation Department, and the Rice Lake Ultilities Department.
Responses were as expected: there is support for doing something with Moon Lake, but not
necessarily available funds at the current time. Future funding sistance may be possible, but will
require continued advocacy from the Moon Lake Association and supporters of this plan.

The plan has also been presented to the Rice Lakéake Protection and Rehabilitation District
(RLLPRD) and support for the plan askd for by the Moon Lake Association. While it is the position
of the RLLPRD that moving one of their big harvesters into Moon Lake to complete harvesting
operations is not a possibility, supporting a separate harvesting program on Moon Lake through
managemeat of cut vegetation, inclusion of all of the properties around Moon Lake into the
RLLPRD, and general incendiary support is feasible.
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OVERALL MANAGEMENT G OAL

In the last 1415 years, Moon Lake has become overcome with aquatic vegmtatiog nearly0D%
of the surface of the lake. At a maximum deptkBdt.@he entire lake é®nsidered littoral zone (area of the
lake with sufficient light penetratimngrow plants)According to longime residents on Moon Lake, there
usedto be much more open teg with one resident stating that he taught his daughter how to waterski on
the lakgGraff 2016)

Up until a majoffish winterkill over the 204131 winter which essentially wiped out the entire fish
population, Moon Lake was considered a good fiskenfptanorthern, bass, and panfish, being stdgked
the WDNRon a fairly regular basis with both largemouth bass and northern pike. Historically Moon Lake
has experiena# periodic winterkills, and in 2001, property owners on the lake in cooperatidre with t
WDNR installed a surface aspirating aerator in the lake. Between 2001 and 2014onheveevasnor
winterkill in 200®4. Unfortunately, over this time frame, the growth of aquatic vegetation has expanded.
The reasons for this are not easy tormié@te, but increased fertility caused by surface runoff into the lake
and a prolonged period of low wateuld have contribute&ince the severe winterkill over the 2613
season the fish population has not been restored. This is due in part beeaisgmghaeratastopped
operatingoroke dowmear the end of th2013-14 winter seasoand has not been repaired anthstalled.
Nuisance level aquatic plant growth that covers nearly 100% of the surface area of the lake makes lake use
nearly impossiblfor lake property owners and other lake users. The excessive aquatic plant growth and
subsequent decay each year under tlikelyecontributes to théack of oxygen that leads to winterkills.
Until something is done to reduce the issues caused $sivexpkant growth, the MLA has not willing to
reinstall the aerat@@raff 2016)

Moon LakePark on the northwest shore of Moon Lékigure3), was once the site of the Rice Lake
Municipal Airport built somewhere around 1934 and abandarmechd 199%vhen the new Rice Lake
Regional Airport was bujAbandoned & Littlknown Airfields: Northern Wisconsin 20Fyured depicts
the airport and the Moon Lake Park area in 1998 and 2006. Moon Lake can be seen on the right edge of both
aerialén Figure 4
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Figure 3 0 Photos from Moon Lake Park, circa 2@® (City of Rice Lake 201p
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'Iiigure 49 Site of Moon Lake Park and the old Rice Lake Municipal Airpord 1998 UGS aerial
photo (left); 2005 USGS aerialfter closing (right) (Abandoned& Little -known Airfields: Northern
Wisconsin 2016)

Moon Lake Park has 1.5 miles of paved hiking trails, soccer fields, playground, fitness stations, park
shelters, and a brand new splash pad. With the exception ofntipeérdilkivhich goes along the shore of
Moon Lake, the lake itself is not considered a valuable public resource or draw for park goers.

Several goals and objectives in the-2019 Rice Lake Outdoor Recreation Flamrmmunity Services
Department 2014)oul be applied to efforts to make Moon Lake a more valuable natural resource for the
general public to enjoy.

The overall management goal of this plan is to improve conditions in Moon Lake for the benefit of all
potential users includitige general publicit access through Moon Lake Park and the public boat ramp,
property owners on the lake, and the fish and wildlife that call the lake hqmenargieaction in this plan
is to implement an aquatic plant harvesting program in Moon Lake, with secaadarineading re
installation of an aerator;a@stablishing a viable fish population, and establishing opportunities for the public
to make use of Moon Lake.
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WI SCONSI N6 S APQANTT™MARAGEMENT STR ATEGY

The waters of Wisconsin belong to all peopleir filtmnagement becomes a balancing act between the
rights and demands of the public and those who ow
the Public Trust Doctrine dates back hundreds of years in North America and thousands Bliyaaes i
Its basic philosophy with respect to the ownership of waters was adopted by the American colonies. The US
Supreme Court has found that the people of each state hold the right to all their navigable waters for their
common use, such as fishingitmg, boating and the enjoyment of natural scenic beauty.

The Public Trust Doctrine is the driving force behind all management in Wisconsin lakes. Protecting and
mai ntaining that r es ouareatdhe fopaf thaalist in detefmmgWihad is dones i n 6 s
and where. I n addition to the Public Trust Doctr.i
changing attitudes toward aquatic plants. One is a growing realization of the importance of a strong, diverse
community of aquit plants in a healthy lake ecosystem. The other is a growing concern over the spread of
AIS, such aEWM. These two forces have been behind more r
management laws and the evolution of stronger support for ttut abimvasive plants.

To some, these two issues may seem in opposition, but on closer examination they actually strengthen
the case for developing Aquatic Plant Management Péenpart of a total lake management picture.
Planning is a lot of work, batsound plan can have ldagn benefits for a lake and the community living
on and using the lake.

The i mpacts of humans on Wi sconsinf6s waters ove
professionals in Wisconsin to evolve a certain phijosmpard aquatic plant management. This philosophy
stems from the recognition that aquatic plants have value in the ecosystem, as well as from the awareness
that, sometimes, excessive growth of aquatic plants can lessen our recreational opportumngesttzetit o
enjoyment of lakes. In balancing these, sometimes competing objectives, the Public Trust Doctrine requires
that the Stateds public resource professionals be
and their sustainablecsu® benefit all Wisconsin citizens. Aquatic plants are recognized as a natural resource
to protect, manage, and use wisely.

Aquatic plant protection begins with human beings. We need to work to maintain good water quality and
healthy native aquatic planmmunities. The first step is to limit the amount of nutrients and sediment that
enter the lake. There are other important ways to safeguard a lake's native aquatic plant community. They may
include developing motor boat ordinances that prevent thectlestrof native plant beds and reduce
shoreline erosion and sediment disturbance caused by boat wakes, limiting aquatic plant removal activities,
designating certain plant beds as critical habitat sites and preventing the spraativef, imovasive qoits,
such as EWM.

If plant management is needed, it is usually in lakes that humans have significantly altered. If we discover
how to live on lakes in harmony with natural environments and how to use aquatic plant management
techniques that blend withtunal processes rather than resist them, the forecast for healthy lake ecosystems
looks bright. To assure no harm is done to the lake ecology, it is important that plant management is
undertaken as part of a long range and holistic plan.

In many cases, tldevelopment of lontgrm, integrated aquatic plant management strategies to identify
important plant communities and manage nuisance aquatic plants in lakes, ponds or rivers is required by the
State of Wisconsin. To promote the lergn sustainability olur lakes, the State of Wisconsin endorses the
development of APMPs and supports that wWodugh various grant programs.
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There are many techniques for the management of aquatic plants in Wisconsin. Often management may
mean protecting desirable aqualtimts by selectively hand pulling the undesirable ones. Sometimes more
intensive management may be needed such as using harvesting equipment, herbicides or biological control
agents. These methods require permits and extensive planning. Often usiegy ated IPest Management
(IPM) strategy that incorporates multiple management actions/alternatives works the best.

While limited management on individual properties is generally permitted, it is widely accepted that a lake
will be much better off if plesmare considered on a whole lake scale. This is routinely accomplished by lake
organizations or units of government charged with the stewardship of individual lakes.

SHALLOW LAKE MANAGEM ENT CONSIDERATIONS

Lake managemerdgquiresonsideratiomf the difierences between deep and shallow lakes.ldken
is considered shallow lakeShallow lakesrethose lakes withraaximum depthof less than 2feetor with
an average deptti lessthan 10feet(Cooke, et al. 2003h shallow lakesimuch ofthe lake kedis littoral
zone,thatis, ableo supportaquatic plangrowth.Shallowlakes generalgxistin one of two alternative
statesthe algaelominated turbid water stased the plantlominated cleavaterstate (FigurB). The turbid
waterstateis chareterizedby dense alga@hytoplankton) populations, an undesirable bd#edingfish
community,and few aquatic plants wherdssclear watestateis characterized mbundantaquaticplant
growth, a greatemumber of zooplankton, and diverseand pboductive gamefiskcommunity (Moss,
Madgwick and Phillips 1998Yhen asked duriraypublic presentation on aquatic plaattendees dhe
2016 spring meeting indicatieelyprefer a planrttominatedystenoveran algagdominatedsystem.

Aquatic plants arthe keyto clearwaterin shallow lakesA shallow lakéhat is free ofboth aquatic
plantsandalgae isncommon and is unrealistic texpecsucha lake taccur withoutalarge investmein
moneyand energ{yCooke, et al. 2005)he chancef macophyte (plantfree clear water is much higher
with deeplakes. Shallow lakes are more susceptibieternal nutrient loading (e.g. lake sediment
phosphoruselease) and binanipulation (additions aemovals ofish that affectthe entireaquatic food
web) than deep lakes, whichraoee responsivéo changes ithe externatutrientloadfrom the watershed
(Cooke, et al. 2005)

The additionor removalof nutrientscan change the compositioihan aquatic plancommunity, but
¢ a wigplace aquatidarts altogetherThe mechanisihatdisplaceghe plants and allowisr algae to take
overis calleda forward switch. ForwasWwitches includehe directlossof plantsthroughharvestingr
herbicideuse, repeated bogtassagdamagingthe plants beyond aevery, runofof herbicidesrom the
surroundingvatershedstatic waterevelsthe introductionof carp, and fish communityhatfavors small
fish thateat zooplankton (tingritters) thatvould normallype presento eatphytoplanktor(tiny plantsor
algae).

A reverse switch is a process or management option that restores and stabilizes the plant community by
overcoming the buffers stabilizing the algae. The most common techniquemam@biation, which is a
manipulation of the fish communityremluce the number of zooplamk{often by adding piscivorous fish),
and by reestablishing plants under conditions in which they can thrive. An important aspect of plant
restoration is the restablishment of wetland fringes (cattails, rushes, veafethidlt utilize nutrients, buffer
wave action, provide refugeoplankton likdla p hni a and ot her algae grazers,
appeal.

Each alternative state can persist over a wide range of nutrient concentrations. Aquatic plants can
domnate without threat at total phosphorus concentrations below about 25 to 50ug/L (or total nitrogen
below about 250 to 500mg/L). At total phosphorus levels greater than about 50ug/L, eitberajdast
dominated systems can exist, though at these highent levels there is a greater risk of the system
switching from plant to algae dominafi¢e2 mean phosphorus in Moon Lake from ZIIB was 455
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pg/l. The lake is near the margin between moderately nutrient enriched (mesotrophic) and ieeavily nutr
enriched (eutrophic).

Plant diversity also decreases at higher nutrient levels and filamentous algae can be common. Native
plants can become a nuisance at high nutrient concentrations as highly competitive species such as coontail
and water lilies bame dominant.
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Structured sediment aids plant establishment Denitrification

Phytoplankton dommance

Zooplankton community of small Early gmwth of algae and later cffoctive
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Filamentous algal mats and amorphous sediment may hinder
establishment of plant propaqules (fram Moss and others, 1995)

Figure 5 Shallow Lake Alternative Sttes and Stabilizing MechanismgMoss, Madgwick and
Phillips 1996)

FortunatelyMoon Lake is in the plaistominated, clear water state aAdke restoration is not needed.
It is, however, important to identify any switch mechanisms currently in operation and remove them.
External and internal nutrient sources should be reduced as much as possible (preferably to < 50 pg/L) to
buffer against a forward switchheT fisheries managerh strategy should be evaluasti plant
managemerinly undertaken &tvels necesyaro maintain lake uses. A vesliablished plant community,
such as found iNoon Lake, can withstand moderate impacts without further active management; however,
thelakes and watershed should be monitored for changes and activities that might destabilize the system.
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LAKE IN VENTORY

In order to make recommendations for aquatic plant and lake management, basic information about the
water body of concern is necesgahasic understanding of physical characteristics including size and depth,
critical habitat, water quality, water level, fisheries and wildlife, wetlands and soils is needed to make
appropriate recommendations for improvement

PHYSICAL CHARACTERISTICS

Moon Lake is a seepage lake located in central Barron County, Wisconsin near Rice and Montanis lakes.
It is listed as having a surface area of 84 acres, although the total area fluctuates between 74 and 90 acre:
depending on local rainfall and aquifer ciemditThe maximum depth ranges from 5 feet to 7 feet
depending on natural water level fluctuations. The maximum depth during a 2014 aquatic plant survey was
6.5 feet, but in 2016 after a very wet suntweasstloser to §t. The lake is situated with hafts $oreline
in the Cityand the other half in the Town of Rice Lékgure6). TheCity owns a 64cre parcel along the
northern and northwestern shorelil®on Lake Park, as this area is called, houses several soccer fields,
baseball diamonds, amg@aved walking trail along the shores of the lake. The remaining stfidhelilzde
is in trust status, LLC status, or in private owne(idhifeli 2014)
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Town of Rice Lake

Figure 6- Moon Lake and Municipal Boundaries(Hatleli 2014)

Theareaof the lakehat is part of th€ityis alsoconsidered a part of tRt-LPRD which has given the
MLA access to greater resources and even some financial support for management planning actions.

The Moon Lake watershed is 310 aéfigaire7) and includesa fair amount of agricultural row crops,
mowed lawn (from homes and the City Park), and impervious surfaces including roads, paths, driveways, and
rooftops.Table 1 identifies the physical characteristics of and land use in the watershed.
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Figure 7: Watershed forMoon Lake, Barron County(Gruetzmacher 2016)

Table 1 Physical Characteristics oMoon Lake in Barron County

Physical Charateristics Watershed Land Use
Lake Area (acres) 77 Open Water (acres) 77
Watershed Area (acres) 310 Wetlands (acres) 26.17
Watershed to Lake Ratio 4101 Agriculture (acres) 91.49
Maximum Depth (feet, 2014] 6.5 Urban/residential (acres) 97.07
Mean Depth (feet, 2014) 4.9 Shrub/grassland/forest (acres) 18.27
Volume (acre-feet) 377.3 Total (acres) 310
Miles of Shoreline 1.61
Lake Type Seepagq

Land cover and land use management practices hemegargtuence on water quality. Increases in
impervious surfaces, such as roads, rooftops and compacted soils, associated with residential and agricultural
land uses can reduce or prevent the infiltration of runoff. This can lead to an increase imttted amo
rainfall runoff that flows directly inkdoon Lake The removal of riparian, i.e., near shore, vegetation causes
an increase in the amount of nutrigett soil particles transported directly to the lake during rain events.
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The land use in thieloon Lake watershed isd by urban/residential at 31.3%, followed closely by
agriculture (29.5%), then open water (24.8%), wetlands (8.4%) and shrub/forest/grassla@g&6.0%).

water is a migpresentation of Moon Lake in the summer as nearly all of Hwe suda is impacted by
aguatic vegetation, although none of itmative, invasive species.

During the 2014 wholake, poinintercept aquatic plant sungelatleli 2014he depth, bottom type,
and vegetative cover was documented. The maximum d2@i iwas 685, but two years of average or
above average rainfall in the area has incteasadximum depth in 2016 toseoto &t. The lake bottom

at al most all survey

points was

consi

d e resdnd,t o

two were rocky, and the remaining 176 (98%) were muck @rigbueing the 2014 survey 100% of the
points sampled had aquatic plants present. Watershield, a floatpignteaind spiny hornwort, a

submerged aquatic plant dominated the glawth covering nelgrall (81.2%) of the surface area (Figure

8).

Sediment Type
Moon Lake, Barron County, WI
July 19, 2014
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Figure 8 8 Sediment type (left) and Watersheild (floating leaf plant) (right)Hatleli 2014)

CRITICAL HABITAT

Every body of water has areas of aquatic vegetattasffers critical or unique fish and wildlife habitat.
Such areas can be identified by the WDNR and identified as Sensitive Areas per Ch $#Rslidrk
areas survey has never been completed for MoomHbakexer, dring the 2014 aquatic plant syrvhree
species with @oefficient of Gnservatisn{C) value of @r 10 were found in Moon Lal&.C-valuethat

ranges from-10is assigned to a given plditie higher the value assigned, the more likely the plant is to be

negatively impacted by huneativities relating to water tbjiyaor habitat modification®lants with low
values are tolerant of human habitat modifications, and they often exploit these changes to the point where
they may crowd out other specgsny hornwort and small bladdetviomth have &-value of 10 and were
present at 94 (52%) and 22 (12%) of sites respectively. Large purple bladde@edaia®f9 and was
present at survey point 22 in the west central region of the lake. Presencarul titese species with
higher Gvalues suggests that Moon Lake is not highly impacted by human disturbance.
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Spiny hornwort, small bthée r wo r t , a n d wdreaonog erl theBVBDNRn NdtufalbHelitage
I nventory (NHI) list as o0speci ethJuleBlessrpetteiWDNR conc e
clarified that a comprehensive review of all species on the NHI list was done in 2010, resulting in the removal
of these three species from the list in February2ailéli 2014)

WatershieldLargeleaf pondweed|linois pordweed, rushesnd spikerushareall species identified in
Wisconsin Administrative Code NR0 9 as 0 h i gkhowrvta offarémpatanevalues m specific
aquati c ecos yldcdwasthesmosi frequérdyt oemgsspecies in Moon Lake (Higs, 81%)
while the remaining high value species were present in varying degrees of @datiaie2644)

A Natural Heritage Inventory data search for T35N, R11W indicates three deswnuthié working
list: Northern Sedge Meadowprithern Wet Frest, and Open Bo@VDNR 2016) Although the NHI
search indicated there are endangered resources present, they are not legally protected so a full Endangeres
Resources Review is not required.

During Barron Count y dsin 199 kMoon tdkearsceiied arc average n pr
environmental attributes value of 2.5 out of 5.0 with 5.0 being the highest value. Moon Lake scored high (4)
as a wildlife lake, but low (1) as a wild lake. It wa=mgjel for the fishery and water clarity. It received a
slighty lower value of 2.4 out of 5.0 for social values with low values (1) for public use and motorized
recreationand higher values (4,3,3) for lake size, public access,-anadanimed recreation. Overall Moon
Lake averaged 2.44 making it a Clakske (Barron County Ordinances Governing Land Use and
Development 2014Normally, this would mean a required setback for developmentfpftl@Gince the
changes in state shoreline zoning laws, the setback for all lakes regardless oft dtass thef&rdinary
high water mark.
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WATER QUALITY

The water quality of a lake influences the aquatic plant community, which in turn can influence the
chemistry of a lake. Water clarity, total phosphorus and chloagykytheasures of water quality that can
be wsed to determine the productivity or trophic status of a lake. The Carlson trophic state index (TSI) is a
frequently used biomasdated index. The trophic state of a lake is defined as the total weight of living
biological material (or biomass) in adaleespecific location and time. Eutrophication is the movement of a
|l akeds trophic state in the direction of more pl
plant growth, high nutrient concentrations, and low water clarity due bdoalgrese(Figur8). Oligotrophic
lakes, on the other end of the spectrum, are nutrient poor and have little plant and algae gro9th (Figure
Mesotrophic lakes have intermediate nutrient levels and only occasional algae blo@ns (Figure

Water clarity andater chemistry are important indicators of water quality. Secchi disk readings of water
clarity and chemistry parameters including total phosphorus, chlorophyll a, and temperature and oxygen
profiles have been collected by Wisconsin Citizen Lake NigniNetivork (CLMN), formerly the Shélp
Lake Monitoring Program, volunteers since 2011. The WDNR website indicates CLMN volunteers have
collected water quality data from 2011 to 2016, including data for chlorophyll, and total phosphorus.

Oligotrophic waterbodies have the lowest level of biological pricluctivity,

Critenia: total chlorophyll is less than 3 pg/L’ —%
total phosphorus is less than 15 pg/l.
total nitrogen is less than 400 ug/L
water clarity s greater than |13 feet

Anpical oigotn -p?m waerbody will have clear water|

few agquanc planis, few fish, not muck wildige, and a

sandy botsom
Mesotrophic waterbadies have a moderate level of biological productivity

Critenia:  total chlorophyll is between 3 and 7 ug/L

.
total phosphorus is between 15 and 25 ug/L

total pitrogen is between 400 und 600 ug/L

water clarity is between 8 ond 13 feet

A rypical mesottophic waxerbody will have
moderately clear warer and a moderate amonns

o aquatic plants
Eutrophic waterbodies have a high level of biological productivity

Criteria: total chlorophyll is berween 7 and 40 ug/L

‘
total phosphorus s between 25 and 100 ug/l
total nitrogen s between 600 and 1500 ug/L
water clarity s between 3 and 8 feet
A DNPICA €MITOPHIC WEller DOAY Wikl SRR Y Wave
1o1s 4':‘,'.ll];uh’7 ~ ‘F"J.'-'.'.ﬁ and cleay warer; or it

will have few o

Ine

phaney and lexs cleay water

25€, ) the potennial w support

fiak and wildlie

Hypereutrophic waterbodies have the highest level of biological productivity

Crteria:  total chlorophyll is greater than 40 ug/L
total phosphorus is greater than 100 ug/L
total nitrogen is groater than 1500 ug/L
water clarity is less than 3 feet
A typical kypereutrophic waterbody will have very
low water darizy, the poenital for bows of fish and

wildlife, and it may e an abundance of aqaati
* The unit of measurement "micrograms per liter” is plants

abhroviated "uafl "

Figure 9 - Trophic statusin lakes
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WATER CLARITY

Water clarity is a measurement of how deep sunlight can penetrate into the waters of a lake. It can be
measured in a number of ways, t he mostvoblackrmamlon bei
two white, lowered into the lake water from the surface by a rope marked in measurable increments (Figure
10). The water clarity reading is the point at which the Secchi disk when lowered into the water can no longer
be seen from the surfaskthe lake. Water color (like dark water stained by tannins from nearby bogs and
wetlands), particles suspended in the water column (like sediment or algae), and weather conditions (cloudy,
windy, or sunlight) can impact how far a Secchi disk can loeween the water. Some lakes have Secchi
disk readings of water clarity of just a few inches, while other lakes have conditions that allow the Secchi disk
to be seen for dozens of feet before it disappears from view.

Figure 1Q Black and white Secchi disk

PHOSPHORUS AND CHLOR OPHYLL -A

Phosphorus is an important nutrient for plant growth and is commonly the nutrient limiting plant
production in Wisconsin lakes. There are many sources of excess phosphorus to lake watet imatuding bu
limited to farm runoff, roadway runoff, failing septic systems, and decay of grass clippings, leaves, and other
lawn debris that end up in the lake. Chlorophidlthe green pigment found in plants and algae. The
chlorophyHa concentration is usad a measure of the algal population in a lake. Values greater than 10ug/I
are considered indicative of eutrophic conditions and concentrations of 20ug/l or higher are associated with
algal blooms. Preference is given to the chlor@ptrgibhic state dex for classification because it is the
most accurate at predicting algal biomass. Total phosphorus and chéodaphyilas been collected at the
Deep Hole since 2011.

The water quality of Moon Lake is ofbblsasedenr ed 0g
satellite water clarity d@@lDNR Lakes 2016}y here are no Secchi disk readings of water clarity on record,
however personal communication with the Citizen Lake Monitoring Network volunteer for the lake suggests
that the Secchi disk ngasllways went thottom of the lake when readings were taKkem.trophic state
index is related to the amount of algae in a lake, which is dependent on the amount of nutrients in a lake.
Higher levels of nutrients, especially phosphorus, generally desatdo concentrations of algae, thereby
decreasing the water clarithe mean phosphorus in Moon Lake from 208 was 4%5 pg/l (Figure
11). The mearhlorophyHa (a measure of the amount of algae presesrtthe same time frame was 11.82
pg/l (Figurell). TheWisconsin fophic Sate Index (WTSI) value for chlorophydi in Moon Lake from
20122016 is 5347. For Total Phosphorus over the same time framé&7t 7§(Figurell). WTSI values for
water clarity (based on satellite dataéy) phosphars, and chlorophydl indicate that Moon Lake is
considered eutrophic, meaning it is relatively high in nutrients and supports high biomass.
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Figure 11 Total Phosphorusand Chlorophyll Graphg(limited data); SummerTSI Values br TP
(blue triangle) and Chlorophyll A (green square)WDNR Lakes 2016)

TEMPERATURE AND DISS OLVED OXYGEN

Temperature and dissolved oxygen are important factors that influence aquatic organisms and nutrient
availability in lakes. As temperature increasag the summer in deeper lakes, the colder water sinks to the
bottom and the lake develops three distinct layers as shown idZighie process, called stratification,
prevents mixing between the layers due to density differences which linsitsploet tof nutrients and
dissolved oxygen between the upper and lower layers. In most lakes in Wisconsin that undergo stratification,
the whole lake mixes in the spring and fall when the water temperature is between 53 and 66°F, a process
called overturrOverturn begins when the surface water temperatures become colder and therefore denser
causing that water to sink or fall through the water column. Below about 39°F, colder water becomes less
dense and begins to rise through the water column. Watdreszimg point is the least dense which is why
ice floats and warmer water is near the bottom (called inverse stratification) throughout the winter.
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Thermal Stratification

()
Epilimnion - warm lighter water |74
Thermocline - prevents mixing o
Hypolimnion - cool heavy water )52

Figure 12 Summer thermal stratification

Moon Lake is a mixed lake, meanimpés not stratify in the summer. Oxygen levels and temperature
should remain relatively constant through the summer nmboéhs the shallow nature of Moon Lake, an
aerator was funded and installe@001by the MLA to prevent winter fish killehis aeator prevented
severe winterkills until the 2aBwinter whedissolved oxygen levels plummeted leading to an unfortunate

severe winterkith early 2014.ate in the 20134 winter season, the aerator failed and has not been repaired
and reinstalled wate.
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FISHERIES AND WILDLI FE

FISHERIES

There is very little data oretleurrent state of the fishényMoon Lakelt was last surveyed by the
WDNR when a winterkill investigation was completed following a severe vadaterggithe 20134 winter
seasn. At the time of the investigation, no fish were found. Prior to this, the WDNR had stocked northern
pike and largemouth bass fingerlings a number of times (Figure 7). Sincelthev2@éfXill it has not

been stocked.

ridex

WISCONSIN DNR FISHERIES INFCRMATION SHEET

|

Coumty DARRON
Lave Name MOON LAKE
WSIC 186 7500
Survey Year 2005

Lake Charactensocs Labs Typs

Aces [
~ Fish Stocking History

Year Species

2001 LARGEMOUTH BASS

2001 NORTHERN PIKE

2001 NORTHERN PIKE

2002 LARGEMOUTH BASS

2004 LARGEMOUTH BASS

01 LARGEMOUTH BASS

Stram

UNSPEC

UNSPES

UNSPE

UNSPEC
UNSPET

UNSFEC

FIEL
riee

ries
FIED
FIED

FIED

Age Class

LASGE FINGERLING

rFRY

LARGE FINGERLING
LARGE FINGERLING
SMALL FINGERLING

LARGE FINGERLING

Number Fish Stocked

Figure 130 Moon Lake fish stiocking history (Cole 2016)

Winterkill of fish is usually caused when excessive snow sits on the ice for a long period of time, blocking

sunlight from getting to plants and algae under thieatagse it to generate oxygen. Whenlight $ not
available for a long tintkese plants die and use up more oxygen wheddbay. During fishkills, the
biggest fish usually die first because they require more Sxygen. |
die unless the oxygelepletion gets really béiderman 2016)Research ala suggest that healthy fish
populations require-2 mg/l for moderately tolerant warmwater species and95mg/l for coldwater

specieg¢Kalf 2002)

fi

s h

and

crappies

The WDNR Fish Manager for Barron County, Aaron Ca¢easked if Moon Lake would go back on

the stocking list if a new aerator were installed and if harvesting of aquatic vegetation was implemented to
open up a portion of the lake. Mr. Cole was willing to consider restocking the lake, but was net sure if re
installation of an aerator and aquatic plant harvesting would be enough to prevent future winterkills. It was

his understanding that the aerator was functidghinggh much of th01314 winter season ahis
opinionthat the winterkill was caused byithee k e -cdcs aul pnetmgo@ssarily due to a lack of oxygen

According to one sour¢elerman 2016pke water can become super cooled when an aerator operated
in the winter mixes warmer bottom waters (39°F) with much colder water (32°F) at the gisfdodom

the ice cooling the whole lake to temperatures that stress and kill the fish. The frequency and severity of
winter fishkills can be reduced by implementing several inexpensive winter actions. Deep snow limits light

penetration through the itteat is needed for aquatic plant to make oxygen. Strips of snow can be plowed off
the lake through the entire winter season, allowing for greater sunlight penetration through s$ha# ice. Lot
holes drilled through the ice on a daily basis can alsoeirmtggsn levels in the lake. If an aerator is re

installed in the lake, a bottom aerator operated through the entire summer season might make the lake

healthier going into winter freage To avoid supeooling in the winter, the aerator can be insialled
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shallow water instead of the deep hole, and only operated when oxygen levels startThigehéans
checking dissolved oxygen levels in the lake on a regular basis throughout the open and frozen water seasons

This same source recommends-stazking progranmafter a winterkilthat releases larger, but fewer
adult fish back into the lake rather than large amounts of small fish. Stocking larger fish typically brings the
size structure of fish back into balance quicker than adding small fish.

Restocking Moon Lake is reasonable as it used to support a decent fishery. The last year the lake was
officially surveyed was in 2005 and results showed the lake to be a warm water fishery supporting primarily
bass and bluegill (Figu4. Crappie and percrew e al so present and ol ocal sbé
(Cole 2016).

LARGEMOUTH BASS
ElecticAinhing Relatre Abundance Blectrofishing Size Distribution Mnevasn
P 1.0 St
Total Caten 3 2
- r Ll 0.%
we of Tmctstvnng 3 s
0.8 Lang
Caleh) pe pede 250
g 0.7 3
5 0.6 Arzrage
505 Lengn
o ~ 12
" Syt o & - 504
z
Shoct 3 [l ity % © 0:3 forr e
oaus | Messuren!
0.2 s
b Tze 4
»e Quaiey Tk 0.1
FS0 12 Too # 0.0 A
00 25 50 75 100 125 150 175 200 225 250
Length (Inches)
BLUEGILL
Electiofishing Relative Atumdance Hectrofishing Size Distribution VAT
Lengh
Todsl Coten 58 12.% -
Wiee of Dmcosliateng Myurys
LAl pe e 1%.00 10.0 -""7’:‘.
£
5 75
P Lengh
Pecportnnn Sur Cvabidatren (300 ‘F’ o8
A1 Days = wctotvrg = 50
e - z
Mok S Quasty 5w |» LJ R o
Memssad £ish Courd . | Vaancomet
: 2.5 H
Cownt of Fruh == G900k SR
Court of Puh ve Cusity Sow 0 —
“n 3 b 0.0 3 . A . . R v
1 0 1 2 3 < S 6 7 § 9 0 11 12
Length {Inches)
Figure 140 2005 WDNR Boom Shocking Survesesults forbass andbluegills in Moon Lake (Cole

AERATION (CORNELIUS 2006)

According to a report prejea by Rick Cornelius, WDNR Fisheries Biologist (retired) in 2006, several
landowners on Moon Lake installed o 2spirating aerator in the lake in 2001. At the time of the 2006
report,a severe winterkilad not occurred in Moon Lake between 2002@0@l Surface aspirating aeration
systems consists of an aerator floating on a molded polyethylene pontoon. The aerator consists of an electric
motor (2 or 3 hp) attached to an adjustable hollow shaft that angles into the watdb)Fidweeshaft
drives a propeller/diffuser that draws air through intake holes above the water surface and shoots a stream of
air through the shaft into the water. Underwater power cable and mooring cable are necessary, and the open
water must be surrounded by a barridad2006, e cost of one 2 hp unit with 200 feet of under water
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power cablevas about $1,350.00. Operating £@gtre estimated at $120.00 to $180.00np&nth in
electricity for one-Bp unit The aerator stopped working in 2014, anhte has not beeeinstalled.

PROPELLER

WATER CURRENTS R <
- / WATER CURRENTS

Figure 15- Surface aspirating aeration systerfCornelius 2006)

WILDLIFE

The Natural Heritage Inventory (NHI) database contains recent and historic observations of rare species
and plant communities. Each species lstate stasuincluding Special ConceFhreagéned or Endangered
Thereare threeecological communitiesofthern sedge meadow, northern wet forest, and opgithbbg
have been documented in $aene township and range as Moon Lake (T36W)RMDNR 2016)

Moon Lake is home to a diverse array of wildlife including ducks, geese, swans, birds of prey, deer,
furbearers, and reptiles. Opportunities for the public to view the abundant wildlife in and around the lake are
provided by a paved hiking t@ibng the northwest shore which is part of the Moon Lake Park complex.
Additional opportunities are made available through the existing public access on the lake that is suitable for
the launching of small craft.
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ATTRIBUTES TO HELP M AINTAIN A HEALTHY LA KE AND WATERSHED

WETLANDS

A wetland is an area where water is at, near or above the land surface long enough to be capable of
supporting aquatic or hydrophytic vegetation and which has smlvimadf wet condition§Vetlands have
many functions whichehefit the ecosystem surroundimpn Lake. Wetlands with a higher floral diversity
of native speciesupporta greater variety of native plants and are more likely to support regionally scarce
plants and plant communities. Wetlands provide fish andewilatiitat for feeding, breeding, resting,
nesting, escape cover, travel corridors, spawning grounds for fish, and nurseries for mammals and waterfowl.

Wetlands also provide flood protection within the landscape. Due to the dense vegetation and location
within the landscape, wetlands are important for retaining stormwater from rain and melting snow moving
towards surface waters and retaining floodwater from rising streams. This flood protection minimizes impacts
to downstream areas. Wetlands provide waaditygprotection because wetland plants and soils have the
capacity to store and filter pollutants ranging from pesticides to animal wastes.

Wetlands also provide shoreline protectioMaon Lake because shoreline wetlands act as buffers
between land andater. They protect against erosion by absorbing the force of waves and currents and by
anchoring sediments. This shoreline protection is important in waterways where boat traffic, water current,
and wave action cause substantial damage to the sh@edd\&Ho provide groundwater recharge and
discharge by allowing the surface water to move into and out of the groundwater system. The filtering
capacity of wetland plants and substrates help protect groundwater quality. Wetlands can also stabilize and
mahntain stream flows, especially during dry months. Aesthetics, recreation, education and science are also all
services wetlands provide. Wetlands contain a unique combination of terrestrial and aquatic life and physical
and chemical processes.

Most of the Boreline surrounding Moon Lake consists of wetlands. The largest wetland on the north
shore reduces the amount of runoff that flows directly into the lake. There are two smaller wetlands on the
western and southern shores that help to maintain water lppatitlecting a large amount of runoff from
thecroplandhat they boardefrhese large wetland complexes, in combination with the smaller wetland areas
surrounding the lake, are vital to maintathigvater quality of Moon Lake (Figlég
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SOILS

The soil in the MoorLake watershed consists primarily of sandy loams and silt dtanthe
somewhat excessively drained Chstekly loam comprising most of the watershed not occupied by
wetland. The wetlands consist of very poorly drained Seelyeville and Cathro mucks which is to be expected in
wetland areash@&re are also several areas of well drained Rosholt sandy loargamdilAtdam in the
northeastern and northwestern sections, respectively, of the watershed.

Soils are classified into hydrologic soil groups to indicate their potential for producing runoff. Much of
the soil inMoon Lake watershed is classified as gro(fpigBirel?). Group B soils have moderately low
runoff potential when thoroughly wet and water movement through the soil is uni8pedsdils in the
near shore area are classified as group A, which have low runoff potential when thoroughly wé$ and wate
transmitted freely through the sall, i.e., the soils have a high infiltratibheratetland areas are classified
as group A/D. For this classification, the runoff potential is negligible due to tamtangeof water it can

store.
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Figure 17Hydrologic Soil Group Classification in the Moon Lake Watershed

COARSE WOODY HABITAT (WOLTER 2012)

Coarse woody habitat (CWH) in lakes is classified as trees, limbs, branched, wootgragments at

least 4 inches in diamethat enter a lake by natural (beaaivity, toppling from ice, wind, or wave

scouring) or human means (logging, intenti@alat improvement, floodifigllowing dam constructipn

CWH in the littoral or neahorezoneserves many functions withidalte ecosystem including erosion
control, as &arbon source, and as a surface for algal growth which is an important foodaljaséicfor

macro invertebrate®resence of CWH hatso been shown to prevent suspension of sediments, thereby
improving wateclari. CWH serves as important refuge, foraging, and spawning habitat for fish, aquatic

invertebrates, turtles, birds, and odr@malsThe amount of littoral CWH occurring naturally in lakes is
related tocharacteristics of riparian forests andiHied d toppling However, humans have also had a
large impact on amounts of littoral CWH presehtéink e s t hr ough ti me. Dur i

CWH in northern lakes wiacreased beyond natural levels as a retadigofg practices. Btime changes

in the loggingndustry and forest composition along with increasing shatelelepment have led to

reductionsn CWH present in many northern Wisconsin lakes.

CWH is often removed by shoreline residents to improve aesthetics or seleatabmppatimnities

(swimming and boatingPne study(Jennings 2003pund a negativeelationship between lakeshore

development and the amount of CWH in north&fiiaconsin lakegnother (Christensen 1996&und a

negative correlatidretween density oflias and CWH present in Wisconsin and Michigan lakes. \ighile it
difficult to make precise determinations of natural densities of CWH in lakeBeivesl that the value is
likely on the scale of hundreds of logs per mile. The posjieetof CWH onfish communities have been
well documented by researcheraking the loss of these habitats a critical cofieenstudy determined

34| Page

ng



that black crappie selected nesting sites that were usually associated with woody debris, silty substrate, warme
waterand protectetfom wind and wavg®ope and Willis 1997)

Fortunately, remediation of this habitat type is attainable on many wat@dntidigayly whengrivate
landowners and lake associations are willing to partnepwitly, state, and federa¢rages. Largecale
CWH projects are currently begugducted by lake associations and local governments with assistance from
the WDNRwhere hundreds of whole trees are addétetneasshore areas of lakesr noreinformation
on this process visithttp://dnr.wi.gov/topic/fishing/outreach/fishsticks.htmIl(WDNR, Fish sticks:
Improving lake habitat 2016)

SHORELAND S

How the shoreline of a lake is managed can have big impaetsvatetiquality and health of that lake.
Natural shorelines prevent polluted runoff from entering lakes, help control flooding and erosion, provide
fish and wildlife habitat, may make it hardeAfSrto establish themselves, muffle noise from watercraft,
and preserve privacy and natural scenic beauty. Many of the values lake front property owneradppreciate a
enjoy about their propertiesnatural scenic beautyartquility, privacy, relaxatienare enhanced and
preserved with good shoreland manageradthealthy lakes with good water quality translate into healthy
lake front property values.

Shorelands may look peaceful, but they are actually the hotbed of activity on a lakdl. IB@8g of a
things found in lakesfrom fish, to frogs, turtles, exts, birds, and other wildlif@re found along the
shallow margins and shores. Many species rely on shorelands for all or part of their life cycles as a source for
food, a place to sleep, cover from predators, and to raise their young. Shorelaatlsvendrehthe
spawning grounds for fish, nesting sites for birds, and where turtles lay their eggs. There can be as much as
500% more species diversity at the water's edge compared to adjoining uplands.

Lakes are buffered by shorelands that extend idtaveay from the lake. These shoreland buffers
include shallow waters with submerged plants (like coontail and pondweeds), the water's edge where fallen
trees and emergent plants like rushes might be found, and upward onto the land where different layers of
plants (low ground cover, shrubs, trees) may lead to the lake. A lake's littoral zone is a term used to describe
the shallow water area where aquatic plants can grow because sunlight can penetrate to the lake bottom.
Shallow lakes might be composed éntifea littoral zone. In deeper lakes, plants are limited where they can
grow by how deeply light can penetrate the water.

Shorelands are critical to a | akeds health. Act
brush and trees, impimig sand to make artificial beaches, and installing structures such as piers, can cause
water quality decline and change what species can survive in the lake.

PROTECTINGWATER QUALITY

Shoreland buffers slow down rain and snow melt (runoff). Runoff camtaddts, sediments, and
other pollutants into lakes, causing water quality deSloesng down runoff will helpvater soak
(infiltrate) into the ground. Water that soaks into the ground is less likely to damage lake quality and recharges
groundwatethat supplies water to many of Wisconsin's lakes. Slowing down runoff water also reduces
flooding, and stabilizes stream flows and lake levels.

Shoreland wetlands act like natural sponges trapping nutrients whereicutnietiand sediments and
soils sipport insects, frogs, and other small animals eaten by fish and wildlife.
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Shoreland forests act as filters, retainers, and suppliers of nutrients and organic material to lakes. The tree
canopy, young trees, shrubs, and forest understory all intexcigitapion, slowing runoff, and contributing
to water infiltration by keeping the soil's organic surface layarateltl and moist. Forests also slow down
water flowing overland, often capturing its sediment load before it can enter a lake or singenshdds
with a significant proportion of forest cover, the erosive force of spring snow melts is reduced as snow in
forests melts later than snow on open land, and melt water flowing into streams is more evenly distributed.
Shoreland trees grow, matuand eventually fall into lakes where they protect shorelines from erosion, and
are an important source of nutrients, minerals and wildlife habitat.

NATURAL SHORELANDS ROLE IN PREVENTING AIS

In addition to removing essential habitat for fish and wildiaring native plants from shorelines and
shallow waters can open up opportunities for invasive species to take over. Like tilling a home garden to
prepare it for seeding, clearing shoreland plants exposes bare earth and removes the existim¢tltempetitio
cleared shoreland plants) from the area. Nature fills a vacuum. While the same native shoreland plants may
recover and reclaim their old space, many invasive species possess "weedy" traits that enable them to quickly
take advantage of new territangl ouicompete natives.

The act of weeding creates continual disturbance, which in turn benefits plants that behave like weeds.
The modern day practice of mowing lawns is an example of keeping an ecoaystestant state of
disturbancedo the benefibf invasive species likaf grassdandelions, and clover, all native to Europe.
Keeping shoreline intact is a good way to minimize disturbance and minimize opportunities for invasive
species to gain a foothold.

THREATS TOSHORELANDS

When a landowner dglops a waterfront lot, many changes may take place including the addition of
driveways, houses, decks, garages, sheds, piers, rafts and other structures, wells, septic systems, lawns, sar
beaches and more. Many of these changes result in the coropsati@md the removal of trees and native
plants, as well as the addition of impervious (hard) surfaces, all of which alter the path that precipitation takes
to the water.

Building too close to the water, removing shoreland plants, and covering tob aniaée shore lot
with hard surfaces (such as roofs and driveways) can harm important habitat for fish and wildlife, send more
nutrient and sediment runoff into the lake, and cause water quality decline.

Changing one waterfront lot in this fashion nwyesult in a measurable change in the quality of the
lake or stream. But cumulative effects when several or many lots are developed in a similar way can be
enor mous. A | akeds response to stress dwuhitbjpds on
bit, the cumulative effects of tens of thousands of waterfront property owners "cleaning up" their shorelines,
are destroying the shorelands that protect their lakes. Increasing shoreline development and development
throughout the lake's waterdlvan have undesired cumulative effects.

SHORELAND PRESERVATION ANDRESTORATION

If a native buffer of shoreland plants exists on a given property, it can be preserved and care taken to
minimize impacts when future lake property projects are contentifptatdubreline has been altered, it can
be restored. Shoreline restoration involves recreating buffer zones of natural plants and trees. Not only do
quality wild shorelines create higher property values, but they bring many other values too. Samee of these
aesthetic in nature, while others are essential to a healthy ecosystem. Healthy shorelines mean healthy fisk
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populations, varied plant life, and the existence of the insects, invertebrates and amphibians which feed fish,
birds and other creatur&sgure 18 shows the difference between a natural and unnatural shoreline adjacent

to a lake homeMore information about healthy shorelines can be found at the following website:
http:// wisconsinlakes.org/index.php/shorelaagsallowglast accessd@-2-2016).

Figure 18Healthy, AIS Resistant Shoreland (left) vs. Shoreland in Poor Condition

Much of the sheline of MoorLake is naturddowever where ddepment is greater, improvements to
the shoreline would help maintain water quality in the lakgrassmowed lawn$o the edge of the Igke
exposed earth, and rip riaprease the amount of runoff from roof tops, driveways, lawns and pathways to
thelake The WDNR encourages the installation of relatively simple best management practices including rain
gardens, native plantings, and runoff diversion projects through its Healthy Lakes(\baiReHealthy
Lakes Wisconsin 2016)
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2014WHOLE LAKE POINT INTERCEPT AQUA TIC PLANT SURVEY

In 2014, a whole lake point intercept aquatic plant survey was completed to create base data for the
aguatic plant community in Moon LakRis survey also collected data on the dominant sedymerior
each of the gats.

WARM-WATER FULL POINT -INTERCEPT AQUATIC PLANT SURVEY

All data in this section is taken from 2044 Aquatic Plant Survey Repogited byAquatic Plant &
Habitat Services, LLEatleli 2014)The Moon Lakepointintercept (Plsurvey grid contarl81 points
but one point was not surveyed due to inaccessibility caused by shallow water (lesshioam Q&8 is
a seepage lake which means there are no inlets or outlets and the primary water source for Moon Lake is
precipitation. Seasonal chanigerainfall and snow melt can cause the depth and size of the lake to change
fairly quickly. At the time of this survey, the deepest point in Moon Lake was measured to be 6.5 feet while in
2016, was measured to be just over 8 feet deep. The shallewfridibon Lake produces a littoral zone
(area where plants area able to ghawencompasses the entire (&igurel9).

The bottom type was surveyed at every site on the lake. At 176, or 98%, of the points collected the
sediment consisted of decasimg organic materials more commonly referred to as Theckmaining
2% was made up of 1% rock, and 1% sand.

Plants were foungrowing atll 180 of the points surveyed. The entire lakedrgt dense vegetation
with average rake fullnexfs2.79. Atl51 points or 84%, the total rake fullness was 3 while onlysBopoint
4% had a total rake fullness oftiere were no points withtal rake fullass less than 1 (Figug. 1

Plant diversity wasmarkablyigh with a Simrgon Diversity Index value oBB. Specgrichness was
alsorelativelyhigh with 3%otal species found growind im k e . Only three of 6t hese ¢
(meaning they could be seen withiit. ®f the boat, but never appeared on the rékehnessat each
individual getended to be quite high asmean of 2.7®ative speciagas foundateach site.
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Figure 19 Rake fullness of all plant specie@atleli 2014)

The Floristic Quality Index (FQI) measures the impact of human devélopmemar eads aquat
plants.The 124 species in the index are assigned a Coefficient of Conservatism (C) which raid@es from 1
The higher the value assigned, the more likely the plant is to be negatively impacted by human activities
relating to water gl or habitat modification®lants with low values are tolerant of human habitat
modifications, and they often exploit these changes to the point where they may crowd out other species.
The FQI is calculated by averaging the conservatism value for gacimdeti species found in the lake
during the poinintercept survey, and multiplying it by the square root of the total number of plant species
(N) in the lakgl FQI =( O( ¢ 1 + ¢ 2 + c Statigtically)spedk)ng, el higher the index value, the
heal t hi er t htecorhnaukitg & assumadcta Nichdts yNichols 1999)dentifiedfour ece
regions in WisconsiNorthern Lakes and Forests, Northern Cehteatiwood Forests, Driftless Area and
Souheastern Wisconsin Till Plaithe recommended making comparisons of lakes within ecoregions to
determine the target | Th&wlbes geneeateddoontake whichisinrthei ty an
NorthernCentral Hardwood Forests Ecoregiom Moon Lakabove the mean for lakes in this region

While these values show a healthy and diverse native plant community, there were three species which
account for 64% of this communi#atershield pgy hornwortandleafy pondweed his suggests fairly
homogenized population of plar®.these three species, spiny hornwort has a conservatism value of 10,
and was present at 52% of the sites surveyed. This high conservatism value paired with the high frequency
suggests that the plant community in Moon Lake is not currently heavily impacted by human activity.

WILD RICE

Wild rice is an aquatic grass which grows in shallow water in lakes and slow flowing streams. This grass
produces a seed which is a nutritiousceaaf food for wildlife and people. The seed matures in August and
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September with the ripe seed dropping into the sediment, unless harvested by wildlife or people. It is a highly
protected and valued natural resource in Wisconsin. Only Wisconsin resilémats/est wild rice in the

state. According to the WDNR Surface Water Data ViMeen Lake is not wild rice watéihe 2014

wholelake poininterceptaquatic plant surveys confirm this designation, as no wilsi¢eund irthis

survey, and it Banever been found any of the other survey waxdmpleted on the lake.
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AQUATIC INVASIVE SPE CIES

Within Moon Lake, there is no evidence of-mative invasive plant speciks of 2009, it has been
documented thaChinese mystery snadle present with the lake, but the extent and viability of this
population is unknown at this time. The 2014, survey noticed the presence of reed canaragm@ss and n
leaved cattaith the wetland areas that boarder Moon Lake, but these were not large monoatitiares th
dominated the area.

NON -NATIVE, AQUATIC INVA SIVE PLANT SPECIES

There is no indication of invasive plamcgs such as Eurasian water milfo@ld? within the lake.
However in wetland areas surrounding the lake reed canary gkessoaddaed cattaihave been seen.
These populations are not dominating the wetlands they can be found in, so while they should be continually
monitored, they are not presenting a large threat to the wetland ecosystems they are present in.

EURASIAN WATERMILFQAL

EWM has not been observed in Moon Lake. The nearest verified papub&WM are found in
Lower Vermillion LakandDuck Lake east of Cumberland.

EWM is a submersed aquatic plant native to Europe, Asia, and niticaririgure20). It is the only
non-native milfoil in Wisconsin. Like the native milfoils, the Eurasian variety has slender stems whorled by
submersed feathery leaves and tiny flowers produced above the water surface. The flowers are located in the
axils of the floral bracts, and are eitbar-petaled or without petals. The leaves are threadlike, typically
uniform in diameter, and aggregated into a submersed terminal spike. The stem thickens below the
inflorescence and doubles its width further down, often curving to lie parallel watettsurface. The
fruits are foujointed nuillike bodies. Without flowers or fruiBWM is difficult to distinguish from
Northern water milfoilEWM has 921 pairs of leaflets per leaf, while Northern milfoil typically-tias 7
pairs of leaflets. Coailis often mistaken for the milfoils, but does not have individual leaflets.

EWM grows best in fertile, finextured, inorganic sediments. In less productive lakes, it is restricted to
areas of nutrieatch sediments. It has a history of becoming dorim eutrophic, nutrienich lakes,
although this pattern is not universal. It is an opportunistic species that prefers highly disturbed lake beds,
lakes receiving nitrogen and phosphealaden runoff, and heavily used lakes. Optimal growth occurs in
dkaline systems with a high concentration of dissolved inorganic carbon. High water temperatures promote
multiple periods of flowering and fragmentation.

Unlike many other plantEWM does not rely on seed for reproduction. Its seeds germinate poorly
undernatural conditions. It reproduces by fragmentation, allowing it to disperse over long distances. The
plant produces fragments after fruiting once or twice during the summer. These shoots may then be carried
downstream by water currents or inadverterakegiup by boaterEWM is readily dispersed by boats,
motors trailers, bilges, live wells, and bait buckedscan stay alive for weeks if kept moist.

Once established in an aquatic community, milfoil reproduces from shoot fragments and stokns (runner
that creep along the lake bed). As an opportunistic sp¥¢Mss adapted for rapid growth early in spring.
Stolons, lower stems, and roots persist over winter and store the carbohydrates that help milfoil claim the
water column early in spring, phgtdkesize, divide, and form a dense leaf canopy that shades out native
aguatic plants. Its ability to spread rapidly by fragmentation and effectively block out sunlight needed for
native plant growth often results in monotypic stands. Monotypic staEd&vioprovide only a single
habitat, and threaten the integrity of aquatic communities in a number of ways; for example, dense stands
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disrupt predateprey relationships by fencing out larger fish, and reducing the number ofrioitnietive
plants avaitde for waterfowl.

Dense stands &WM also inhibit recreational uses like swimming, boating, and fishing. Some stands
have been dense enough to obstruct industrial and power generation water intakes. The visual impact that
greets the lake user on mitwiminated lakes is the flat yelgneen of matted vegetation, often prompting
the perception that the lake is "infested" or "dead". Cycling of nutrients from sediments to the water column
by EWM may lead to deteriorating water quality and algae lahdafested lakes.

Figure 20 Eurasian Watermilfoil

PURPLE LOOSESTRIFE

Purple loosestrife has not been identifiethe wetlands surroundimgoon Lake but it has been
observed near Ricekesand several other large lakesuaatilose tdloon Lake. It has also been verified
near several smaller lakes that are very similar to Moon Lake including Butternut and Sylvan lakes just north
of Cumberland.

Purple loosestrif@-igure2l) is a perennial herb73feet tall with a densedhy growth of -b0 stems.
The stems, which range from green to purple, die back each year. Shovthdtoanrdrom purple to
magentgossess-b petals aggregated into numerous long spikes, and bloom from August to September.
Leaves are opposite, mgdinear, and attached to fa@ided stems without stalks. It has a large, woody
taproot with fibrous rhizomes that form a dense mat. By law, purple loosestrife is a nuisance species in
Wisconsin. It is illegal to sell, distribute, or cultivate the pfesgeds, including any of its cultivars.

Purple loosestrife is a wetland herb that was introduced as a garden perennial from Europe during the
1800's. It is still promoted by some horticulturists for its beauty as a landscape plant, and by dreékeepers f
nectasproducing capability. Currentigore than 20 states, including Wiscohaire laws prohibiting its
importation or distribution because of its aggressively invasive characteristics. It has since extended its range
to include most temperatergsaof the United States and Canada. The plant's reproductive success across
North America can be attributed to its wide tolerance of physical and chemical conditions characteristic of
disturbed habitats, and its ability to reproduce prolifically byeleothlispersal and vegetative propagation.

The absence of natural predators, like European species of herbivorous beetles that feed on the plant's roots
and leaves, also contributes to its proliferation in North America.

Purple loosestrife was first detédte Wisconsin in the early 1930's, but remained uncommon until the
1970's. It is now widely dispersed in the state, and has been recorded in 70 of Wisconsin's 72 counties. Low
densities in most areas of the state suggest that the plant is still ireénmgistage of establishment. Areas
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of heaviest infestation are sections of the Wisconsin River, the extreme southeastern part of the state, and the
Wolf and Fox River drainage systems.

This plant's optimal habitat includes marshes, stream margiias flatha plains, sedge meadows, and
wet prairies. It is tolerant of moist soil and shallow water sites such as pastures and meadows, although
established plants can tolerate drier conditions. Purple loosestrife has also been planted in lawns and gardens
which is often how it has been introduced to many of our wetlands, lakes, and rivers.

Purple loosestrife can germinate successfully on substrates with a wide range of pH. Optimum substrates
for growth are moist soils of neutral to slightly acidic pHt, tar exist in a wide range of soil types. Most
seedling establishment occurs in late spring and early summer when temperatures are high.

Purple loosestrife spreads mainly by seed, but it can also spread vegetatively from root or stem segments.
A singlestalk can produce from 100,000 to 300,000 seeds per year. Seed survival 10Uy tesblting in
an extensive seed bank. Mature plants with up to 50 shoots grow over 2 meters high and produce more than
two million seeds a year. Germination is restrio open, wet soils and requires high temperatures, but
seeds remain viable in the soil for many years. Even seeds submerged in water can live for approximately 20
months. Most of the seeds fall near the parent plant, but water, animals, boatsnarmtiraasport the
seeds long distances. Vegetative spread through local perturbation is also characteristic of loosestrife; clipped,
trampled, or buried stems of established plants may produce shoots and roots. Plants may be quite large and
several yearold before they begin flowering. It is often very difficult to locatBom@ming plants, so
monitoring for new invasions should be done at the beginning of the flowering perieadimmad

Any sunny or partly shaded wetland is susceptible te [magdstrife invasion. Vegetative disturbances
such as water drawdown or exposed soil accelerate the process by providing ideal conditions for seed
germination. Invasion usually begins with a few pioneering plants that build up a large seed bank in the so
for several years. When the right disturbance occurs, loosestrife can spread rapidly, eventually taking over the
entire wetland. The plant can also make morphological adjustments to accommodate changes in the
immediate environment; for example, a deeri@alight level will trigger a change in leaf morphology. The
plant's ability to adjust to a wide range of environmental conditions gives it a competitive advantage; coupled
with its reproductive strategy, purple loosestrife tends to create monoypithataeduce biotic diversity.

Purple loosestrife displaces native wetland vegetation and degrades wildlife habitat. As native vegetation
is displaced, rare plants are often the first species to disappear. Eventually, purple loosestrife can overrun
wetands thousands of acres in size, and almost entirely eliminate the open water habitat. The plant can also
be detrimental to recreation by choking waterways.
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JAPANESE KNOTWEED

Knotweeds are robudtamboelike perennials introduced from Asia that are spreading throughout the
Great Lakes states. The main species is Japanese K(kiguee@® Knotweed grows in dense stands 6
12t tall. Its stems are hollow, green to reddish in color and bdikebdis leaves are bright green, broad,
egg or heart shaped, with a pointed tip. Small white flowers in branched spray appear July through August.
Dormant in winter, the dead reddish brown stems often remain standing. It emerges from root crowns in
April and reaches full height in June. The heaviest concentrations of knotweed are usually along rivers and
roads, but are also found in parks, backyards, along lake shore, in forests and on farms. Japanese knotweec
reproduces occasionally by seed, but spreatsilyr by extensive networks of underground rhizomes,
which can reach 6 feet deep, 60 feet long, and become strong enough to damage pavement and penetrate
building foundations. Controlling Japanese knotweed is difficult and requires persistenaecantt didige
be dug, cut, covered, chemically sprayed, or have herbicide injected into individual stems.

Japanese knotweed has not been found around Moon Lake. There are several lakes, including Rice Lake

and Red Cedar Lake, where knotweed has been olsetrtieelse populations have not been verified by the
WDNR.
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Figure 22 Japanese Knotweed

REED CANARY GRASS

Reed canary gra$sgure23 is a large, coarse grass that reaches 2 to 9 feet in height. It has an erect,
hairless ste with gradually tapering leaf blades 3 1/2 to 10 inches long and 1/4 to 3/4 inch in width. Blades
are flat and have a rough texture on both surfaces. The lead ligule is membranous and long. The compact
panicles are erect or slightly spreading (depemdihg plant's reproductive stage), and range from 3 to 16
inches long with branches 2 to 12 inches in length. Single flowers occur in dense clusters irJMiag.to mid
They are green to purple at first and change to beige over time. This grass I dinst ab tsprout in
spring, and forms a thick rhizome system that dominates the subsurface soil. Seeds are shiny brown in color.

Both Eurasian and native ecotypes of reed canary grass are thought to exist in the U.S. The Eurasian
variety is considered moaggressive, but no reliable method exists to tell the ecotypes apart. It is believed
that the vast majority of our reed canary grass is derived from the Eurasian ecotype. Agricultural cultivars of
the grass are widely planted.

Reed canary grass is a-season, sefbrming, perennial wetland grass native to temperate regions of
Europe, Asia, and North America. The Eurasian ecotype has been selected for its vigor and has been planted
throughout the U.S. since the 1800's for forage and erosion cdmabdcome naturalized in much of the
northern half of the U.S., and is still being planted on steep slopes and banks of ponds and created wetlands.

Reed canary grass can grow on dry soils in upland habitats and in the partial shade of oak woodlands, but
does best on fertile, moist organic soils in full sun. This species can invade most types of wetlands, including
marshes, wet prairies, sedge meadows, fens, stream banks, and seasonally wet areas; it also grows in disturb
areas such as bergs and spes.pi

Reed canary grass reproduces by seed or creeping rhizomes. It spreads aggressively. The plant produce
leaves and flower stalks for 5 to 7 weeks after germination in earbnsithieg spreads laterally. Growth
peaks in midune and declines indadiugust. A second growth spurt occurs in the fall. The shoots collapse
in mid to late summer, forming a dense, impenetrable mat of stems and leaves. The seeds ripen in late June
and shatter when ripe. Seeds may be dispersed from one wetland to amatberdpys, animals, humans,
or machines.
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This species prefers disturbed areas, but can easily move into native wetlands. Reed canary grass car
invade a disturbed wetlanduat a few yeardnvasion is associated with disturbances including ditching of
wetlands, stream channelization, and deforestation of swamp forests, sedimentation, and intentional planting.
The difficulty of selective control makes reed canary grass invasion of particular concern. Over time, it forms
large, monotypic stands that hafieav other plant species and are subsequently of little use to wildlife. Once
established, reed canary grass dominates an area by building up a tremendous seed bank that can eventuall
erupt, germinate, and recolonize treated sites.

Reedcanary gragsanbe found inall of the wetland surrounding Moon Lake. For the most part, these
wetlands have not become completely overrun by reed canary grass. There are a few patches with dense ree
canary grass populations, most notably in the northern wetland gdvidennLakeThe majority of Moon
Lakeds surrounding wetlands are still a healthy m

Figure 23 Reed Canary Grass

CURLY-LEAF PONDWEED

Curlyleaf Pondweed has not beesntified inMoon Lake but it has become one of the most prevalent
AlS found in Wisconsin. There aneer 15 lakes within Barron County that lv@presentricluding Rice,
Montanis, Poskjrard both Upper and Lower Vermititakes.

CLPis an invasivegaatic perennial that is native to Eurasia, Africa, and AuFiali@24). It was
accidentally introduced to United States waters in tHE8&fld by hobbyists who used it as an aquarium
plant. The leaves are reddisten, oblong, and about 3 incloeg| with distinct wavy edges that are finely
toothed. The stem of the plant is flat, reddisivn and grows from 1 to 3 feet lo@d.P is commonly
found in alkaline and high nutrient waters, preferring soft substrate and shallow water depths.l¢itolerate
light and low water temperatures. It has been reported in all states but Maine

CLP spreads through bdike winter buds (turionglrigure24), which are moved among waterways.
These plants can also reproduce by seed, but this plays a relalively srompared to the vegetative
reproduction through turions. New plants form under the ice in winter, @aRinge of the first nuisance
aguatic plants to emerge in the spring. It becomes invasive in some areas because of its tolerance for low light
and low water temperatures. These tolerances atiayetta head start on and-oainpete native plants in
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the spring. In midummer, when most aquatic plants are gro@ityplants are dying off. Plant -diés

may result in a critical loss of disswloxygen. Furthermore, the decaying plants can increase nutrients which
contribute to algal blooms, as well as create unpleasant stinking messes dblLBdacmsssurface mats

that interfere with aquatic recreation.

| Figure 24 CLP Plants and Turions

NON -NATIVE AQUATIC INVAS IVE ANIMAL SPECIES

Several noregetative, aquatic, invasive species are in nearby lakes, but have not been Meatified in
Lake.One species, Chinese mystery snails havdtlieénportant for lakproperty owners and users to be
knowledgeable of these species in order to identify them if and when they shMvonpake.

CHINESE MYSTERY SNAIS

Chinese mystery snails have been identifiddanLake, but banded mystery snails have not. However
banded mystery snails are presehtikeMontanis. Moon Lake is an ideal lake for both species of mystery
shail due to the shallow depth and primarily muck substrate.

The Chinese mystery snails and the banded mysteryFamaie?5) are nomative sniés that have
been found in a number of Wisconsin lakes. There is not a lot yet known about these species, however, it
appears that they have a negative effect on nat.i\
operculum (a trap door cowehich protects the soft flesh inside), and their thick hard shell make them less
edible by predators.

The female mystery snail gives birth to live crawling young. This may be an important factor in their
spread as it only takes one impregnated snaittta siew population. Mystery snails thrive in silt and mud
areas although they can be found in lesser numbers in areas with sand or rock substrates. They are found in
lakes, ponds, irrigation ditches, and slower portions of streams and rivers. Tlhegnaua fwollution and
often thrive in stagnant water areas. Mystery snails can be found in water depths of 0.5 to 5 meters (1.5 to 15
feet). They tend to reach their maximum population densities aidumeltdrs (& feet) of water depth.
Mystery snailslo not eat plants. Instead, they feed on detritus and in lesser amnoalgge and
phytoplankton. Thus removal of plaatlsng theshoreline area will not reduce the abundance of mystery
shails.

Lakes with high densities of mystery snails often sediénffs of the snails. These-oiés are related
to the | akeds warming coupled with | ow oxygen (re€
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oxygen levels. High temperatures by themselves seem insufficient to kill the snaildsasahlel snave
into deeper water.

Many | ake residents are worried about mystery s
theory they are potential carriers, however, because they are an introduced species and did not evolve as par
ofthelk e ecosystem, they are less |Iikely to harbor t

Figure 25 Chinese Mystery Snails (not fronMoon Lake)

RUSTY CRAYFISH

Rusty crayfish have not been seen in Moon Lake. They have been found irkeswétah|8arron
County including Sand Lake, Upper Turtle Lake, and the Red Cedar chain of lakes. There are also established
populations found in the Red Cedar and Brill rivers.

Rusty crayfish (Figu2é) live in lakes, ponds and streams, preferring \&iarocks, logs and other
debris in water bodies with clay, silt, sand or rocky bottoms. They typically inhabit permanent pools and fast
moving streams of fresh, nutrieich water. Adults reach a maximum length of 4 inches. Males are larger
than femas upon maturity and both sexes have larger, heartier, claws than most native crayfish. Dark
Orustyod spots are usually apparent on either side
Claws are generally smooth, with grayestn taeddishbrown coloration. Adults are opportunistic feeders,
feeding upon aquatic plants, benthic invertebrates, detritus, juvenile fish and fish eggs.

The native range of the rusty crayfish includes Ohio, Tennessee, Kentucky lllindisnand the
enire Ohio Rver basin. However, this species may now be found in Michigan, Massachusetts, Missouri,
lowa, Minnesota, New York, New Jersey, Pennsylvania, Wisconsin, New Mexico and the entiredNew Englan
state area (except Rhdsland). The Rusty crayfislshabeen a reported invader si
further spread is of great concern since the prior areas of invasion have led to severe impacts on native flora
and fauna. It is thought to have spread by means of released game fish bait aratjoafiam release.
Rusty crayfish are also raised for commercial and biological harvest.

Rusty crayfish reduce the amount and types of aquatic plants, invertebrate populations, and some fish
populationsespecially bluegill, smallmouth and largemoutHdia@stout and walleye. They deprive native
fish of their prey and cover and -oatnpete native crayfish. Rusty crayfish will also attack the feet of
swimmers. On the positive side, rusty crayfish can be a food source for larger game fish and atly commerci
harvested for human consumption.
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Rusty crayfish may be controlled by restoring predators like bass and sunfish populations. Preventing
further introduction is important and may be accomplished by educating anglers, trappers, bait dealers and
sciencedachers of their hazards. Use of chemical pesticides is an option, but does not target this species and
will kill other aquatic organisms.

It is illegal to possess both live crayfish and angling equipment simultaneously on any inland Wisconsin
water (excdphe Mississippi River). It is also illegal to release crayfish into a water of the state without a
permit.

Figure 26 Rusty Crayfish and identifying characteristics

ZEBRA MUSSELS

Statistical models have been used to detethenakes that are at risk for establishing a zebra mussel
populationThese models have shown that while nearby Rice Lake and Lakeés lMintzoth susceptible,
Moon Lake is not suitable for zebra mussels.

Zebramussels (Figui®) are an invasive sfgxthat have inhabited Wisconsin waters and are displacing
native species, disrupting ecosystems, and affecting citizens' livelihoods and quality of life. They hamper
boating, swimming, fishing, hunting, hiking, and other recreation, and take an tmlboorsmmmercial,
agricultural, forestry, and aquacultural resources. The zebra mussel is daniiyt¢18Bnch) bottom
dwelling clam native to Europe and Asia. Zebra mussels were introduced into the Great Lakes in 1985 or
1986, and have been spiegdhroughout them since that time. They were most likely brought to North
America as larvae in ballast water of ships that traveled fromdt@sEurasian ports to the Great Lakes.

Zebra mussels look like small clams with a yellowish or browsigbeD shell, usually with alternating
dark and lightcolored stripes. They can be up to two inches long, but most are under an inch. Zebra mussels
usually grow in clusters containing numerous individuals.

Zebra mussels feed by drawing water into their bodie filtering out most of the suspended
microscopic plants, animals and debris for food. This process can lead to increased water clarity and a
depleted food supply for other aquatic organisms, including fish. The higher light penetration fosters growth
of rooted aquatic plants which, although creating more habitat for small fish, may inhibit the larger, predatory
fish from finding their food. This thicker plant growth can also interfere with boaters, anglers and swimmers.
Zebra mussel infestations may gdromote the growth of bhgeeen algae, since they avoid consuming this
type of algae but not others.

Zebra mussels attach to the shells of native mussels in great masses, effectively smothering them. A
survey by thé\rmy Corpsof Engineersn the EasiChannel of the Mississippi River at Prairie denCh
revealed a substantial reduction in the diversity and density of native mussels due to Zebra Mussel
infestations. The East Channel provides habitat for one of the best mussel beds in the Uppédr Mississipp
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River. Future efforts are being considered to relocate such native mussel beds to waters that are less likely to
be impacted by zebra mussels.

Once zebra mussels are established in a water body, very little can be done to control them. It is therefore
crucial to take all possible measures to prevent their introduction in the first place. Some of the preventative
and physical control measures include physical removal, industrial vacuums, and back flushing.

Chemical applications include solutions of delobiromine, potassium permanganate and even oxygen
deprivation. An ozonation process is under investigation (patented by Bollyky Associates Inc.) which involves
the pumping of high concentrations of dissolved ozone into the intake of raw water pipeshddisnly
works in controlling veligers, and supposedly has little negative impacts on the ecosystem. Further research
on effective industrial control measures that minimize negative impacts on ecosystem health is needed.

In the fall of 2016, zebra meaksswere found in@orthwest Wisconsiakefor the first time. With this
discovery, it increases the likelihood that zebra mussels will spread faster in northwest Wisconsin. A study
was completed a couple of years back that identified charactefistidakei that would best support a
new infestation of zebra mussels. The result of that study wakna applicatiomeferred to as the AIS
Smart Prevention database which ranks lakes in WI as suitable, borderline suitable, or not suitable habitat for
zebra mussel survival. Moon Lake is listed as not suitable, but Rice Lake is at high risk and considered
suitable and Montanis Lake is borderline su{tabiger for Limnology 2016)

Figure 27. Zebra Mussels

AIS PREVENTION STR ATEGY

Moon Lake has almost no issue with &lfis timebut it is very easy for many of these species to become
quickly establishe@ihe MLA has and will continue to implement watercraft inspection at the public access
pointthrough Clean Boat, Cleanté/a The association will also contimaer quality testing and invasive
species monitoring through the Citizens Lake Monitoring Network.

50| Page



MANAGEMENT ALTERNATI VES

Nuisance aquatic plants can be managed a variety of ways in Wisconsin. The bestnstnadegyn
will be different for each lake and depends on which nuisance species needs to be controlled, how widespread
the problem isand the other plants and wildlife in the lake. In many cases, an inpegtatehagement
(IPM) approach to aquatidant management that utilizes a number of control methods is nethssary.
eradication of nenative aquatic invasi plant specias generally not feasible, but preventing them from
becoming a more significant problem is an attainableltg@aimpotant to remember however, that
regardless of the ptaspecies targeted for contrebmetimes no manipulation of the aquatic plant
community is the best management option. Plant management activities can be desilakgvectisystem
and should not belone unless it can be shotkeywill be beneficial and occur with minimal negative
ecological impacts.

Management alternatiies nuisance aquatic plants can be grouped into four broad categonied:
and mechanical removal, chemical applicatidogibed control, and physical habitat alterddanual and
mechanical removal methods include pulling, cutting, raking, harsestiog harvestingnd other means
of removing thephysical planfrom the watelandin most cases will require a WDNRnpe Chemical
application is typified by the use of herbidiukskill or impede the growth of the aquatic @adialways
requires a WDNR permBiological control methods induorganisms that use the pfanta food source
or parasit organismthat use the plant as a host, killing or weakenBigldgical control may also include
the use of species that compete successfully with the nuisance spaeitableesourcesThis activity
may require a WDNR permRhysical habitat alteratiorcludes dredgingnstalling lakéottom covers,
manipulating light penetratidiigoding, and drawdowThese activities may require permits under the
WDNR waterways and wetlands progidammay also include making changes to or in the watershed of a
body of water to reduce nutrients going in.

Each of the above control categories are regulated by the WDNR and most activities require a permit
from the WDNR to implemenMechanical harvesting of aquatic plants and under certain circumstances,
physical remat of aquatic plants, is regulated under Wisconsin Administrative Rule(NBo&08ixA).

The use of chemicals and biological controls are regulated under Administrative Rule NR 10AJAppendix
Certain habitat altering techniques like the instalt#tibattom covers and dredging require a Chapter
30/31 waterway protection permit. In addition, anytime wild rice is involved one or more of these permits
will be required.

Informed decisiomaking on aquatic plant managenmaptementatiomequires an umdstanding of
plant management alternatives and how appropriate and acceptable each alternative is for a given lake. The
following sections list scientifigattcognized and approved alternatives for controlling aquatic vegetation.

NO MANAGEMENT

When eviaating the various management techniques, the assumption is erroneously made that doing
nothing is environmentally neutral. In dealing with nonnative species, the environmental consequences of
doing nothing may be high, possibly even higher than ang effebts of management techniques.
Unmanaged, these species can have severe negative effects on water quality, native plant distribution,
abundance and diversity, and the abundance and diversity of aquatic insec{dadseisiMethods for
managemertdf nonindigenous aquatic plants 198iénindigenous aquatic plants are the problem, and the
management techniques are the collective solution. Nonnative plants are a biological pollutant that increases
geometrically, a pollutant with a very long residiemeend the potential to "biomagnify" in lakes, rivers,
and wetland@adsen, Advantages and disadvantages of aquatic plant management techniques 2000)
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Foregoing any plant management in Moon Lake is not a recommended option. Without management,
Moon Lale will continue to be overpopulated with vegetation making it unusable for most recreation
activities.

HAND -PULLING/MANUAL REMOV AL

Manual or physical removal of aquatic plants by means ofleeltarake or cutting implement; or by
pulling the plants frorthe lake bottom by hand is allowed by the WDNR without a permit per NR 109.06
Waivers under the following conditions:

1 Removal of native plants is limited to a single area with a maximum width of no more than 30 feet
measured along the shoreline providatiany piers, boatlif@yim raftsand other recreational and
water use devices are located within th&adBOvide zone and may not be in a new area or
additional to an area where plants are controlled by another method2g8Figure

1 Removal of nonnativor invasive aquatic plants as designated under s. NR 109.07 is performed in a
manner that does not harm the native aquatic plant community

1 Removal of dislodged aquatic plants that drithone and accumulate along the waterfront is
completed.

1 The areaf removal is not located in a sensitive area as defined by the department under s. NR
107.05 (3) (i) 1, or in an area known to contain threatened or endangered resources or floating bogs

1 Removal does not interfere with the rights of other riparian owners
9 If wild rice is involved, the procedures of s. NR 19.08dpgndixB) are followed.
./ .\'
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Figure 28 Aguatic vegetation manual removal zone

Although up to 30 feet of aquatic vegetation can be removed, removal should only libederi b
necessary. There is no limit as to how far out into the lakeftrmo3€ can extend, however clearing large
swaths of aquatic plants not only disrupts lake habits, it also creates open arenatifieg speacies to
establish. Physical reama | of aquatic plants requires a permit
critical habitat area previously designated by the WDNR. Manual or physical removal can be effective at
controlling individual plants or small areas of plant griwimits disturbance to the lake bottom, is
inexpensive, and can be practiced by many lake residents. In shallow, hard bottom areas of a lake, or where
impacts to fish spawning habitat need to be minimized, this is the best form of control. Ifityateaclar
body of water is such that aquatic plants can be seen in deeper watéx|Swihilg snorkeling or scuba
diving is also allowable without a permit according to the conditions in NR 106.06(2) and can be effective at
slowing the spread of a n&s infestation within a lake when done Larger scale hand or diver removal
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projects have had positive impacts in temporarily reducing or con&tSlinfypically hand rodiver

removal is used whénS has been newly identified and still exists asgargkeor isolated small beds, but

at least in one lake in New York State, it was used as a means to contsuladelamégstation of EWM.

One study(Kelting and Laxson 2010)e por t ed that from 2004 to 2006 a
which involed o0t he selective removal of Eurasian water
l'ittor al zone of the |l ake at |l east twice each sur
management successfully reduced the overall d@stritf EWM in the lake.

In Moon Lake plantsgrowing insomeareas of the lakaay be best managed by hpnlting/manual
removalHowever it is not suitable to mantdgeentire lake this with manual removal.

DIVER ASSISTED SUCTION HARVESTING

Diver assied siction harvestingr DASH, as it is often called, a fairly recergquatic plant removal
techniquelt is @lled "harvesting" rather than "dredging" because, although a specializealsmiatige is
used,bottom sedimenis not removed from theystemThe operation involvdsandpullingof the target
plantsfrom the lake bednd inserting them into an underwater vacuum system thatsptksts and their
root systemsaking them to the surfadé requires water pumps the surface (generadly a pontoon
system}to move a large volume of water to maintain adequate suction of materials that the divers are
processingFigure29). Only clean water goes through the purhe. material placed by the divers into the
suction hose along with the wasedeposited intmesh bags on the surfad¢h the water leaving through
the holes in the bag. The bagse a large enough 'mesh' size so that silts, clay, leaves and other plant
material being collected do not immediately clogdhd block water moreent.If a fish or other living
marine life is sucked into the suctiose it comes out the dischangbarmed and is returned to the body
of water.It can havesomenegative impacts to other nearlmn-targetplantsif not done carefully
particularly thseplantsthat are perennials and expand their populations-sgdiatent runne(gichler, et
al. 1993).

Figure 29 DASH - Diver Assisted SuctiorHarvest (Aquacleaner Environmental,
http://www.aquacleaner.com/index.html ); Many Waters, LLC)

DASH would not be an effective method of management for Moon Lake. Because the idea behind
DASH removal is the selective nature, this is best suited for the removal of invasiptaatpuddieing as
there are no aquatic invasive plants in Moon Lake, DASH removal would dilglyinrexpensive and
ineffective thereferthis is not a recommended management strategy.
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MECHANICAL REMOVAL

Mechanicainanagemernvolves the use of devices solely powered by human metanaid removal
This includes gas and electric motors, ATVOSs, boa
or rotovate aquatic plantsillegal in Wisconsin without a perrlASH is also considered chanical
removal. To implement mechanical removal of aquatic plants a Mechanical/Manual Aquatic Plant Control
Application is required annually. The application is reviewed by the WDNR and other entities and a permit
awarded if required criteria are nigding repeated mechanical disturbance such as bottom rollers or
sweepers can be effective at control in small aregsWistonsin these devices are ilggigenerally not
permited

MECHANICAL HARVESTING

Largescale mechanical harvestsgore tradionally used for control of CLP, ln#n be an effective
wayoverall planbiomass in a water body. It is typically tseen up channels through existing beds of
vegeation to improve access for both human related activities like boating, andcao@titias like fish
distribution and mobility

Mechanical harvesters are large machines which both cut and collect aquatic plants. Cut plants are
removed from the water by a conveyor belt system and stored on the harvester until disposal. A barge may be
stationed near the harvesting site for temporary plant storage or the harvester carries the cut weeds to shore.
The shore station equipment is usually a shore conveyor that mates to the harvester and lifts the cut plants
into a dump truck. Harvested weeads disposed of in landfills, used as compost, or in reclaiming spent
gravel pits or similar sites.

Harvesting is usually performed in late spring, summer, and early fall when aquatic plants have reached or
are close to the water's surface. Harvestecsittand collect several acres per day depending on weed type,
plant density, and storage capacity of the equipment. Harvesting speeds for typical machines range from 0.5
to 1.5 acres per hour. Depending on the equipment used, the plants aretlugdimfive feet below the
water's surface in a swdtlo 20 feet wide. Harvesting can be an excellent way to create open areas of water
for recreation and fishing access.

Timing is also important. The ideal time to harvest, in order to maximize theyeffictemdarvester,
is just before the aquatic plants break the surface of the lake. If the harvesting work is contracted, the
equipment should be inspected before and after it enters the lake. Since these machines travel from lake to
lake, they may camant fragments with them, and facilitate the spreatSdfom one body of water to
another.

Mechanicaharvesting of aquatic plahtss advantages and disadvanageshington 2016)

Advantages

f Harvesting results in immediate open areas of water.

1 Remawing plants from the water removes the plant nutrients, such as nitrogen and phosphorus, from
the systen{Harvesting aquatic plants is not an effective tool for reducing nutrient loadsand lake
it is unlikely that any operational harvesting progrdmignificantly impact the internal nutrient
balance of the syste(Madsen, Advantages and disadvantages of aquatic plant management
techniques 20Q0)

1 Harvesting as aquatic plants are dying back for the winter can remove organic material and help slow
the sedimentation rate in a waterbody.

1 Since the lower part of the plant remains after harvest, habitat for fish and other organisms is not
eliminated.
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1 Harvesting can be targeted to specific locations, protecting designated conservancy areas from

treatment.
Disadvantages

1 Harvesting is similar to mowing a lawn; the plant grows back and may need to be harvested several
times during the growing season.

1 There is little or no reduction in plant density with mechanical harvesting.

1 Off-loading sites and disposalaardor cut plants must be available. On heavily developed
shorelines, suitable tdading sites may be few and require long trips by the harvester.

1 Some large harvesters are not easily maneuverable in shallow water or around docks or other
obstructions.

f Sgnificant numbers of small fish, invertebrates, and amphibians are often collected and killed by the
harvester.

1 Harvesting creates plant fragments which may increase the spread of invasive plant species such as
EWM throughout the waterbody.

1 Although harveters collect plants as they are cut, not all plant fragments or plants may be picked up.
These may accumulate and decompose on shore.

1 Harvesters are expensive and require routine maintenance.

1 Harvesting may not be suitable for lakes with many bottoraatibsis (stumps, logs) or for very
shallow lakes {B8feet of water) with loose organic sediments.

f Harvesters brought into the waterbody from other locations need to be thoroughly cleaned and
inspected before being allowed to launch. Otherwise new paoigs €ould be introduced to the
waterbody.

Disposal sites are a key component when considering the mechanical harvesting of aquatic plants. The
sites must be on shore and wupland to make sure th
way back into the lake or to other lakes. The number of available disposal sites and their distance from the
targeted harvesting areas will determine the efficiency of the operation, in terms of time as well as cost.

Costs per acre vary with numbers tésabarvested, accessibility of disposal sites to the harvested areas,
density and species of the harvested plants, and whether a private contractor or public entity does the work.
Costs as low as $250 per acre have been reported. Private contraetity<harge $500 to $800 per acre.

The purchase price of harvesters ranges #6008 to 850000. There are several harvester manufacturers
in the United Statdgcluding at least two in Wisconsin)l some lake groups may choose to operate and
purchas their own machinery rather than contracting for these services.

Prior to 2017, contracted harvesting serti@es not been readily available in NW Wisconsin. While
there are many companies offering contracted services in Minnesota, most will natccossrétee border
into WI. There is at least one company out of northern lIllinois that would consider offering services in NW
Wisconsin, but this has not happened yet. In 2017, a new company out of Chippewa Falls, WI will be offering
contracted harvestjrservices. The company owns twWbHarvesters each with a capacity to hold about
220 cubic feet or 6,500 Ibs. of cut vegetation on board.

Usingcontractednechanical harvesting to marthgeaquatic plants in Moon Lakeesommended to
provide greatemccess for fishing and boating, improve fishing and fish hedmtatreduce buildip of
organic materials in the lakgich may in time reduce the number and severity of winterdish kill

SMALL-SCALECUTTING WITH REMOVAL

There are a wide range of kmseale mechanical harvesting techniques, most of which involve the use of
boat mounted rakes, scythes, and electric cutters. As with all mechanical harvesting, removing the cut plants is
required. Commercial rakes and cutters range in prices fromr$20@<ao around $3000 for electric
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cutters with a wide range of sizes and capacities. Using a weed rake or cutter that is run by human power is
allowed without a permit, but the use of any device that includes a motor, gas or electric, would require a
pemit. Dragging a bed spring or bar behind a boat, tractor or any other motorized vehicle to remove
vegetation is also illegal without a petitough not truly considered mechanical management, incidental

plant disruption by normal boat traffic is allegethod of management. Active use of an area is oftein one

the best ways faiparian ownerg gain navigation relief near their docksMo st aquati c pl ant
well in an area actively used for boating and swimming. It should be noteddbefutiyrpavigating a boat

to clear large areas is not only potentially illegal it cansalspeard sediments, encoursl@growth, and

cause ecological disruptions.

Smallscale harvesting by human poweuld be an effective way for property owoefgoon Lakgo
open up their boating lanes when done within the 30 foot corridor. Any sort of cutting and removal beyond
the 30 foot path or by any mechanical means does require a permit. Through information and training,
property owners will be instructad proper physical removal methods.

BOTTOM BARRIERS AND SHADING

Physical barriers, fabric or other, placed on the bottom of the lake topladtgeowth would
eliminate all plants, inhibit fish spawning, affethic invertebrates, and cocddise arerobic conditions
which may release excess nutrients from the sediment. Gap bailéath these barriers can cause them to
dislodge from the bottom and sediment can build up on them al@gitgtiorto reestablish. Bottom
barriers are typically dder very small areas and provide only limited relief. Currently the WDNR does not
permit this type of control.

The general intention is to reduce light penetration in the water which in turns limits the depth at which
plants can grow. Typically dyes hmeen added to a smatiter body to darken the watottom barriers
and attempts to further reduce light penetratidoion Lakeare not recommended.

DREDGING

Dredging is the removal of bottom sediment from a lake. Its success is based on alteringghet p | an't
environment. It is not usually performed solely for aquatic plant management but rather to restore lakes that
have been filled in with sediment, have excess nutrients, inadequate pelagic and hypolimnetic zones, need
deepening, or requirameval of toxic substanc@®eterson 1982 shallow lakes with excess plant growth,
dredging can make areas of the lake too deep for plant growth. It can also remowe significsot
structures, seedsfions, rhizomes, tubers, etc. In Collins LBlesv York the biomass GfLP remained
significantly lower than pdeedging levels 30s after dredgin{fTobiessen, Swart and Benjamin 1992).
Dredging is very expensive, requires disposal of sediments, and has major environmental impacts. It is not a
sebctive procedure sot t beaused to target any one particular species with great success except under
extenuating circumstances. Dredging at any level must be permitted by theif WDINRthrough
mechanical mearidanual dredging of up to 100 cubit fer may be doneithout a permiby property
owners if al | criteria f ou(WDNRjWaterwdyegrot¥e¢tibh Rrédginge x e mp
2016)are metDredgingshould not be performed for aquatic plant management alone. It is best used as a
multipurpose lakeremediationtechnique (Madsen, Advantages and disadvantages of aquatic plant
management techniques 2000)

Dredgingis not a recommended management actiokldon Lake unless it is needed at the public
boat landing to enable the launch grhall aquatic plant harvester
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DRAWDOWN

Drawdown, like dredging, alters the plant environment by removing all water in a water body to a certain
depth exposing bottom sediments to seasonal changes including temperature and precipitation. A winter
drawdownis a low cost and effective management tool for thedongcontrol of certain susceptible
species of nuisance aquatic plants. A winter drawdown controls susceptible aquatic plants by dewatering a
portion of the lake bottom over the winter, and subsdgilexposing vascular plants to the combined effect
of freezing and desiccatidgdrying). The effectiveness of drawdown to control plants hinges on the
combined effect of the freezing and drying. If freezing and dry conditions are not sustateedks,4
the effectiveness of the drawdown magiméished

It is not possible to draw dowfoon Lakeas there are no outlets to manipulate the water level.

BIOLOGICAL CONTROL

Biological control involves using one plant, animal, or pathogen as a c@wansl @ target species in
the same environment. The goal of biological control is to weaken, reduce the spread, or eliminate the
unwanted population so that native or more desirable populations can make a comeback. Care must be taken
however, to insuréhat the control species does not become as big a problem as the one that is being
controlled. A special permit is required in Wisconsin before any biological control measure can be introduced
into a new area.

TYPES ORBIOLOGICAL CONTROLS

There areseveraforms of biological control being used or resear€hedently the most commonly
used biological controls are milfoil weevils for the contEBMdAl and GalerucebbeetlesG. calmariensis and
G. pusillafor the control of purple loosestrifiewas thaght at one time that the introduction of plant eating
carp could be successfulcontrolling invasive planis has since been shown that these camphave a
severe negative impact on the | ake0s e@lantsssntlet e m. T
lakes they inhabit resulting in a ripple effect that disrupts and damages the entire ldkes systemf O gr a s
c a rapthey are referreditbWisconsin is illegal as there are many other environmental concerns including
what happens ontiee target species is destroyed, removal of the carp from the system, impacts to other fish
and aquatic plants, and preventing escapees into other lakes arfgkwératspathogens or fungi are
currently being researched that when introduced by thesrmeln combination with herbicide application
can effectively control EWM and lower the concentration of chemical used or the time of exposure necessary
to kill the plan{Sorsa, Nordheim and Andrews 19R8ne of these have currently been approvedé&oin
Wisconsirand are not recommended for isgloon Lake

NATIVE PLANT RESTORA'ION

A healthy population of native plants might slopreveninvasion of nomative aquatic planid/hile
the goal of this plan is to remove some of the over abuntaetuegetation in Moon Lake, it is important
to maintain some areas of healthy, undisturbed aquatic plants. Native plant restoration efforts are not needed
in Moon Lake at this time because there is a large community of native plants.

CHEMICAL CONTROL

Aquatic herbicides are granules or liquid chemicals specifically formulated for use in water to kill plants
or cease plant growth. Herbicides approved for aquatic use by the U.S. Environmental Protection Agency
(EPA) are considered compatible with the ageatiironment when used according to label directions.
Some individual states, including Wisconsin, also impose additional constraints on herbicide use.
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The WisconsirDepartment of Natural Resources evaluates the benefits of using a particular chemical at
a specific site vs. the risk to fiarget organisms, including threatened or endangered species, and may stop
or limit treatments to protect them. The Department frequently places conditions on a permit to require that
a minimal amount of herbicide isdetand to reduce potential ftarget effects, in accordance with best
management practices for the species being controlled. For example, certain herbicide treatments are required
by permit conditions to be in spring because they are more effectinge|asgiherbicide and reduce harm
to native plant species. Spring treatments also means that, in most cases, the herbicide will be degraded by the
time peakecreation on the water sta@hemical treatment as a means of controlling native plagtsiris
Wisconsin, but not generally permitted ByWHDNR except in extreme cases.

Chemical treatment of native plants isemammended as a management option for Moon Lake.
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MANAGEMENT DISCUSSIO N

The most recenpointintercept aquatic plant survey owod Lake(Hatleli 2014pnfirmed what
property owners and lake users have known for somestimmer aquatic plant growth in the lake
dominates nearly 100% of tlea®re surface area bétlakgFigure30 severely limitoprecreational use of
the lakeandproviding less than desirable habitat for fish (likely causing winter fishkills that have just about
wiped out theentire fish population). Even quiet sports like kayaking and canoeing are somewhat limited due
to dense aquatic plant growtoon Lake Bs not always been like it is right now.
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Figure 300 2014 Total Rake Fullness Values for all Poiiritercept Survey PointgHatleli 2014)

It is difficult to pinpoint the exact cause of the drastic increase in aquatic plantabnriaon Lake
over the past 105 years. It is likely a combination of factors such as change in land use that lead to nutrient
increase in the lake and drought conditions. Between 2003 and 2013, data collected from the Rice Lake area
revealed a cumtilge rainfall shortage of 51.5 inches when compared to the annual average. In other words,
there has been rainfall shortage of 5 inches, on average, every year between 2003 and 2013. The combinec
impacts of higher nutrient levels and less lake volumehewalghushed Moon Lake past a threshold for
whatis consideed an acceptable amount of vegetation for recre@dimteli, 2014)This is unfortunate
particularly sinca large portion dhe shorelindorders the very popular Moon Lake Park in Rice WWdke,
(Figure3l). This community park is located on the northwest shore of Moon Lake and offers amenities like
soccer and softball fields, a skate park, a splash pad, shelters, ADA compliant restrooms, a,@adic shelter
0.61 miles of paved hiking traileng thdake. At the present time, the connection between this park and
recreational possibilities thMaon Lakecould offeris not being realized.
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Figure 310 Moon Lake Park in Rice Lake, WI on the northwest shore of Moon LakCity of Rice
Lake 2016)

Moon is a great lake for viewing wildlife including ducks, geese, cranes, muskrats, marsh birds, and deer
It could be more recreatally friendly serving as local kayaking destination (particularly if navigation
impairment aased by dense growth aquatic vegetatienreduced); a shore and small dislfing
destination (if a better doakd aeration systemas installedff the parl a better fishing lake (if tfish
populationwasrestored and maintainednda terrific location to watch wildlife (if a viewing platform was
createll All of these uses would benefit the community of Rice Lake, property ownetaken émel lake
users in general and could be met.

AQUATIC PLANT HARVES TING

Given that there are cantly o AIS in Moon Lake, misummemavigation and lake use issues are
caused by excessive native aquatic plant growth, primarily watershield and spiny hornwort. A harvesting plan
will be created annually and will bel s the basis for completingdlachaniddvianual Aquatic Plant
ControlApplication required by the WDNRppendixC).

Harvesting plans will be designed to enhance both the ecological balance and recreational uses of the lake
by establishing coinmon use navigation chabnelar ound t h & h e ipdrimnkceegs lao@s
fromthe shoretoopenwater and an oOopen water naviAg@mnmmoounse ar eao
navigation channel is a common navigation coeéed for thgeneral lake useridt10ft wide and circles
the lakdn water at leastf8deep to provide small craftanefor private angbublic benefitRiparian access
lanes that are 10t wide provide access to the common use navigation channel and open water from Moon
Lake Park, the public boat landargdproperty owneraround the lake. The open water navigation anea is
deeper water {b feet) and coveepproximately 1/3 of the surface area of the Fsdpgatic vegetation in
this area will be harvested to a depth of abfivat3east once seasonThis area creates a weed line for
improved fishingreducescompetition from several dominant plant specieates more opportunity for
boating, and a keeps Moon Lake looking like a lake with at least some op@nogat@rvested, these
areas should bept open and even expanded through regular use of watercraft. If the navigation channels
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or access lanes fill in again, they candirethe same yeander the same harvesting permit that allowed
the initial cuttingFigure32). However, if a haested area fills in due to lack of use after initial harvesting, it
will likelynot be harvested agairthe same season

Figure 326 Moon Lake Proposed Aquatic Plant Harvesting Map (LEAPSAug.20T)

Mechanical harvesting of atia plantswill only be completed in watetft3or greater indepth.
Harvesting in waters shallower than this can greatly disturb bottom sediments causing them to be re
suspended in the water column decreasing water quality. Bottom dwelling bidtatbgaticaalth of the
lake can also be negatively impacted. Damage to the harvester may also occur. In waters at or-deeper than 3
ft, aquatic plants can be cut to the maximum depth of the harvesterthurdsvof the water column,
whichever is less. aif-loading sites, the operator will attempt to return game fish, turtles, and other wildlife
back to the water. Plant survey work idl 2@tumented nearly 100% coverage oB4teeresurface area
of the lakeln an effort to protect the existing headththe lake, harvesting tife navigation channel
riparian access lanasd open water navigation area will not excedtlimhé28 acres) of the total surface
area of the lak&his acreage does not include areas where aquatic vegetation is mamgiea byeans.

Having a plan to dispose of the vegetation harvested it extremely important for the success of a
harvesting program. Contracted services are much less expensive if the contractor does not have to dispose
of the vegetation as a part of pineject. A portion of Moon Lake is within the boundaries dRtHePRD
who operates a large harvesting program on Ricd hakéLA has approachdte RL-LPRD about using
their truck and claw to pick up vegetation temporarily piled near the publgitacziéssharvest and take it
to their dump site in the Town of Oak Gravel they are opéa this idea.

Clearcuttingof aquatiozegetation adjacettt riparian shorelin®r the purposeof creatingweed free
areador swimmingpr other recreationplirposess notan acceptable usetibé mechanicdiarvester anid
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